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DESCRIPTION 

Novel Spiro Compounds 

5 Technical Field 

The present invention is useful in medical fields. 
In more detail, novel spiro compounds of this invention are 
useful as neuropeptide Y receptor antagonists and as agents 
for the treatment of various kinds of cardiovascular 
10 disorders, central nervous system disorders, metabolic 
diseases, and the like. 

Background Art 

Neuropeptide Y (hereinafter referred to as NPY), a 

15 peptide consisting of 36 amino acids , was first Isolated from 
porcine brain by Tatemoto et al. in 1982 [Nature, 296: 659 
(1982)]. NPY is widely distributed in central nervous 
system and peripheral nervous system and plays various roles 
as one of the most abundant peptide in the nervous system. 

20 That is, NPY acts as an orexigenic substance in the central 
nervous system and markedly promotes fat accumulation via 
the mediation of the secretion of various hormones or the 
action of the nervous system. It is known that the 
continuous intracerebroventrlcular administration of NPY 

25 Induces obesity and Insulin resistance based on these 
actions (International Journal of Obesity, vol.19: 517 
(1995); Endocrinology, vol.133: 1753 (1993)). It is also 
known that NPY has central effects, such as depression, 
anxiety, schizophrenia, pain, dementia and the like (Drugs, 
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vol. 52, 371(1996). Further, in the periphery, NPY coexists 
with norepinephrine in sympathetic nding and is involved 
in the tonicity of the sympathetic nervous system. It is 
known that peripheral administration of NPY causes 
5 vasoconstriction and enhances the activities of other 
vasoconstrictive substances such as norepinephrine (British 
Journal of Pharmacology, vol.95: 419 (1988)). It is also 
reported that NPY could participate in the development of 
cardiac hypertrophy as a result of the sympathic stimulation 
10 (Proceeding National Academic Science USA. Vol. 97 , 
1595(2000) ) . 

On the other hand, it is reported that NPY is also 
involved in the secretory function of sexual hormones and 
growth hormone, sexual behavior and reproductive function, 

15 gastro-intestinal motility , bronchoconstriction , 

inflammation and alcohol preference (Life Science, vol. 55, 
551(1994); The Journal of Allergy and Immunology, vol. 101, 
S345(1998); Nature, vol. 396, 366(1998)). 

NPY has a variety of pharmacological effects which 

20 result from NPY binding to the NPY receptors. Other NPY 
related peptides, including peptide YY and pancreatic 
polypeptide also bind to the NPY receptors. It is known 
that these pharmacological effects are mediated by the 
action of, at least, five receptor subtypes with or without 

25 synergistic Interactions . ( Trends in Neuroscience , vol . 20 , 
294(1997) ) . 

Yl: It is reported that the central effect mediated by NPY 
Yl receptor Includes the remarkable orexigenic effect 
(Endocrinology, vol. 137, 3177(1996); Endocrinology, vol. 
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141, 1011(2000)). Further, the Yl receptor is reported to 
be inv Ived in anxiety and pain (Nature, vol. 259, 528(1993); 
Brain Research, vol. 859, 361(2000)). In addition, the 
pressor effects mediated by the strong action of 
5 vasoconstriction in the periphery by NPY is also reported 
to be mediated by Yl (FEBS Letters, vol. 362, 192(1995); 
Nature Medicine, vol. 4, 722(1998)). 

Y2: It is known that the inhibitory effect on the release 
of various neurotransmitters in the sympathetic nerve 

10 endings is mediated by the NPY Y2 receptor (British Journal 
of Pharmacology, vol. 102, 41(1991); Synapse, vol. 2, 
299 ( 1988 ) ) . In periphery, NPY causes constriction of blood 
vessel or vas deferens directly or via the control of release 
of various neurotransmitters (The Journal of Pharmacology 

15 and Experimental Therapeutics, vol. 261, 863(1992); British 
Journal of Pharmacology, vol. 100, 190(1990)). In addition, 
inhibition of llpolysis in adipose tissues is known 
(Endocrinology, vol. 131, 1970(1992)). Further, the 
inhibition of ion secretion in the gastro-intestinal tract 

20 is reported (British Journal of Pharmacology, vol. 101 
247(1990) ) . 

On the other hand, the inhibitory effect on the central 
nervous system functions such as memory and anxiety is also 
reported (Brain Research, vol. 503, 73(1989); Peptides, vol. 
25 19, 359(1998)). 

Y3: It is reported that NPY Y3 receptor is mainly located 
at brainstem and in the heart and is r lated to regulation 
of blood pressure and heart rate (The Journal of Pharmacology 
and Experimental Therapeutics, vol. 258, 633(1991); 
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Peptides, vol. 11, 545(1990)). Furth r. It is known that 
the Y3 receptor is involved in the control of catecholamine 
secretion in adrenal gland ( (The Journal of Pharmacology and 
Experimental Therapeutics, vol. 244, 468(1988); Life 
5 Science, vol. 50. PL7(1992)). 

Y4: NPY Y4 receptor has high affinity for pancreatic 
polypeptide. The related pharmacological effects reported 
to be mediated by the Y4 receptor include the inhibition of 
pancreatic secretion and the gastro-intestinal motility 
10 (Gastroenterology, vol. 85 , 1411(1983)). Further, it is 
reported that NPY enhances the secretion of the sexual 
hormone in the central nervous system (Endocrinology, vol. 
140, 5171(1999)). 

Y5: The effect mediated by NPY Y5 receptor includes feeding 
15 stimulation and accumulation of fat (Nature, vol. 382, 
168(1996)); American Journal of Physiology, vol. 277, 
R1428( 1999) ) . It is reported that the NPY Y5 receptor also 
mediates some CNS effects, such as seizure and epilepsy, or 
pain and the morphine withdrawal symptoms (Natural Medicine, 
20 vol. 3, 761(1997); Proceeding Academic Science USA, vol. 96, 
13518(1999); The Journal of Pharmacology and Experimental 
Therapetlcs, vol. 284, 633(1998)). In the periphery, the 
Y5 receptor is reported to be involved in diuresis and 
hypoglicemic effect caused by NPY (British Journal of 
25 Pharmacology, vol. 120, 1335(1998); Endocrinology, vol. 139, 
3018(1998)). NPY is also reported to enhance cardiac 
hypertrophy as a result of the sympathlc accentuation 
(Proceeding National Academic Science USA. Vol. 97, 
1595(2000) ) . 
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The effects of NPY ccur by binding to the NPY 
receptors in the central or peripheral nervous system. 
Therefore, the action of NPY can be prevented by blocking 
the binding to NPY receptors. Substances antagonize NPY 
5 binding to NPY receptors may be useful for the prophylaxis 
or treatment of various diseases related to NPY, such as 
cardiovascular disorders (for example hypertension, 
nephropathy, heart disease, vasospasm), central nervous 
system disorders (for example bulimia, depression, anxiety, 

10 seizure, epilepsy, dementia, pain, alcoholism, drug 
withdrawal), metabolic diseases (for example obesity, 
diabetes, hormone abnormality), sexual and reproductive 
dysfunction, gastro-intestinal motility disorder, 
respiratory disorder, inflammation or glaucoma and the like 

15 (Trends in Pharmacological Sciences, 15: 153 (1994); Life 
Science,* 55, 551(1994); Drugs, vol. 52, 371(1996); The 
Journal of Allergy and Immunology, vol. 101, S345(1998); 
Nature, vol* 396, 366(1998); The Journal of Pharmacology and 
Experimental Therapeutics, vol. 284, 633(1998); Trends in 

20 Pharmacological Science, vol. 20, 104(1999); Proceeding 
National Academic Science USA, vol. 97, 1595(2000)). 

Recently, according to the investigation of the 
present inventors, it has been found that some kind of NPY 
receptor antagonist is useful in the prophylaxis or 

25 treatment of hypercholesterolemia, hyperlipidemia and 
arteriosclerosis [ International application publication 
W099/27965] . 

Disclosure of Invention 
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The object of the present invention is to provide novel 
roedicin s which exhibit NPY antagonistic activities. 

The present inventors have discovered that the 
compounds of the general formula (I): 



substituted, the substltuent being selected from the group 
consisting of halogen , nitro, lower alkyl, halo ( lower )alkyl, 
hydroxy ( lower ) alkyl , cyclo ( lower ) alkyl , lower alkenyl , 
lower alkoxy, halo ( lower )alkoxy, lower alky lthio, carboxyl, 
10 lower alkanoyl, lower alkoxycarbonyl, lower alkylene 
optionally substituted with oxo # and a group represented by 
formula of -Q-Ar 2 ; 

Ar 2 represents aryl or heteroaryl which may be substituted, 

the substituent being selected from the group consisting of 
15 halogen, cyano f lower alkyl, halo (lower) alkyl, 

hydroxy ( lower ) alkyl, hydroxy, lower alkoxy, 

halo ( lower Jalkoxy, lower alkylamino, di- lower alkylamino, 

lower alkanoyl and aryl; 

n represents 0 orl; 
20 Q represents a single bond or carbonyl; 

T, U, V and W represent Independently nitrogen atom or 




5 wherein Ar 1 represents 



aryl or heteroaryl which may be 
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methlne group which may have a substituent selected from the 
group consisting of halogen, lower alkyl, hydroxy and lower 
alkoxy v where at least two of them represent the said methine 
group ; 

5 X represents methine group or nitrogen; 

Y represents imlno which may be substituted with lower alkyl , 
or oxygen; 

exhibit NPY antagonistic activities and is useful as a 
therapeutic agent for treatment of various diseases 
10 associated with NPY, thereby completing the present 
invention. 

Compounds of the present invention ( I ) are useful as 
agents for the treatment of various diseases related to NPY, 
that is, for example cardiovascular disorders (for example 

15 hypertension, nephropathy, heart disease, vasospasm, 
arteriosclerosis), central nervous system disorders (for 
example bulimia, depression, anxiety, seizure, epilepsy, 
dementia, pain, alcoholism, drug withdrawal), metabolic 
diseases (for example obesity, diabetes, hormone 

20 abnormality, hypercholesterolemia, hyperlipidemia) , 
sexual and reproductive dysfunction, gastro-lntestlnal 
disorder, respiratory disorder, inflammation, or glaucoma, 
and the like. 

More particulary, compounds of this invention (I) is 

25 useful as agents for the treatment of bulimia, obesity, 
diabetes, and the like. 

The present invention refers to compounds of the 
general formula (I), the salts or esters thereof, and the 
process for production and use. 
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In another embodiment , the present invention is 
related to the intermediate for producing the compound 
represented by the general formula (I). Specifically, it is 
related to the compound represented by the general formula 
5 (VI-1): 




(VI-1) 



O 



wherein t, u, v and w represent independently nitrogen atom 
or methine group which may have a substituent selected from 
the group consisting of halogen, lower alkyl, lower alkoxy 

10 and optionally protected hydroxy, where at least two of them 
represent the said methine group. 

The means of terms used in the present specification 
are defined and more detailed description of this invention 
is shown in the following. 

15 "Halogen atom" refers to fluorine atom, chlorine atom, 

bromine atom and iodine atom. 

•Lower alkyl" refers to a straight- or branched-chain 
alkyl group of CI to C6, for example, methyl, ethyl, propyl, 
isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl, 

20 isopentyl, hexyl, isohexyl, and the like. 

"Halo (lower) alkyl" refers to the aforesaid lower 
alkyl substituted with 1 or more than 2, preferably 1 to 3 
aforesaid halogen atoms identically or differently at the 
substltutable, arbitrary posltl ns, for example. 
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f luoromethyl, dif luoromethyl, trif luoromethyl, 2- 
fluoroethyl r 1 , 2-dif luoroethyl, chloromethyl, 2- 
chloroethyl , 1 . 2-dichloroethyl , broraomethyl , iodomethyl , 
and the like. 

5 "Hydroxy (lower) alkyl" refers to the aforesaid lower 

alkyl substituted with 1 or more than 2, preferably 1 or 2 
hydroxy groups at the substitutable , arbitrary positions, 
for example, hydroxymethyl, 2 -hydroxy ethyl, 1 -hydroxy- 1- 
methylethyl, 1 , 2-dihydroxy ethyl , 3-hydroxypropyl # and the 
10 like. 

"Cyclo( lower) alkyl" refers to a cycloalkyl group of 
C3 toC6, for example, cyclopropyl, cyclobutyl, cyclopentyl, 
cyclohexyl, and the like. 

"Lower alkenyl" refers to a straight- or 

15 branched-chain alkenyl group of C2 to C6, for example, vinyl, 
1-propenyl, 2-propenyl, isopropenyl, 3-butenyl, 2-butenyl, 
1 -but enyl ff 1 -methyl - 2-propenyl , 1 -methyl - 1 -propenyl , 1 - 
ethyl-l-ethenyl, 2-methyl-2-propenyl , 2 -methyl -1-propenyl, 
3-methyl-2-butenyl, 4-pentenyl, and the like. 

20 "Lower alkoxy" refers to a straight- or branched- 

chain alkoxy group of CI to C6, for example, methoxy, ethoxy, 
propoxy, isopropoxy, butoxy, sec-butoxy # isobutoxy, 
tert-butoxy, pentyloxy, isopentyloxy, hexyloxy, 
isohexyloxy, and the like. 

25 "Halo (lower) alkoxy* refers to the aforesaid lower 

alkoxy substituted with 1 or more than 2, preferably 1 to 
3 aforesaid halogen atoms identically or differently at the 
substitutable, arbitrary positions, for example, 
f luoromethoxy , dif luoromethoxy , trif luoromethoxy , 2 - 
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f luoroethoxy , 1 , 2 -dif luoroethoxy , chlorome thoxy , 2 - 
chloro thoxy , 1 , 2-dichloroethoxy , bromomethoxy , 

iodomethoxy, and the like. 

"Lower alkylthio" refers to a straight- or 
5 branched-chain alkylthio group of CI to C6, for example, 
methyl thio, ethylthio, propylthio ff isopropylthlo, 
butylthio , sec-butylthio , isobutylthio , tert-butylthio , 
pentylthlo, isopentylthio, hexylthio, isohexylthio, and the 
like. 

10 "Lower alkanoyl* refers to an alkanoyl group 

containing the aforesaid lower alkyl, that is, an alkanoyl 
group of C2 to C7, for example acetyl, propionyl, butyryl, 
isobutyryl, valeryl, isovaleryl, pivaloyl, and the like. 

"Lower alkoxycarbonyl" refers to an alkoxycarbonyl 

15 group containing the aforesaid lower alkoxy, that is, an 
alkoxycarbonyl group of C2 to C7 , for example, 
methoxycarbonyl , ethoxycarbonyl , propoxycarbonyl , 
isopropoxycarbonyl , butoxycarbonyl , isobutoxycarbonyl , 
tert-butoxycarbonyl, pentyloxycarbonyl, and the like. 

20 "Lower alkylene optionally substituted with oxo" 

refers to a straight- or branched-chain alkylene group of 
C2 to C6 which may be substituted with 1 or more than 2, 
preferably 1 oxo group at a substltutable, arbitrary 
position, for example, ethylene, trimethylene, 

25 tetramethylene, pentamethylene, hexamethylene, 1- 
oxoethylene , 1 - oxotr ime thylene , 2 -oxotrimethylene , 1 - 
oxotetramethylene, 2-oxotetramethyl ne, and the like. 

"Aryl" includes phenyl, naphthyl, and the like. 
"Heteroaryl" refers to 5- or 6 -member ed monocylic 
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heteroaroraatic group which contains 1 or more than 2, 
pref rably 1 to 3 hetero atoms identically or differently 
selected from the group of oxygen atom, nitrogen atom and 
sulfur atom; or condensed heteroaromatic group, where the 
5 aforesaid monocylic heteroaromatic group is condensed with 
the aforesaid aryl group, or with the identified or different 
aforesaid monocylic heteroaromatic group each other, for 
example, pyrrolyl, furyl, thienyl, imidazolyl, pyrazolyl, 
thiazolyl, isothiazolyl, oxazolyl, isoxazolyl, 1,2,3- 
10 triazolyl, 1 , 2 , 4- triazolyl, tetrazolyl, oxadiazolyl, 

1.2.3- thiadiazolyl, l,2 f 4- thiadiazolyl, 1,3,4- 
thiadiazolyl , pyrldyl, pyrazinyl, pyrimidinyl, pyrldazinyl, 

1.2.4- triazinyl, 1 , 3 , 5- triazinyl , indolyl, benzof uranyl , 
benzothlenyl , benzimidazolyl , benzoxazolyl , 

15 benzisoxazolyl , benzothiazolyl , benzisothiazolyl , 

indazolyl, purinyl, quinolyl, isoquinolyl, phthalazyl, 
naphthylidinyl , quinoxalinyl , quinazolinyl , cinnolinyl , 
pteridlnyl, pyrldo [ 3 , 2-b Jpyridyl , and the like. 

"Lower alkylamlno" refers to an amino group mono- 

20 substituted with the aforesaid lower alkyl, for example, 
methylamino, ethylaraino, propylamino, isopropylamino. 
butylamlno, sec-butylamino, tert-butylamino . and the like. 

"Di- lower alkylamino" refers to an amino group 
di-substituted with identical or different aforesaid lower 

25 alkyl, for example, dimethylamino, diethylamlno, 
ethylme thylamino , dipropylamino , methylpropylamlno , 
diisopropylamlno, and the like. 

The salts of compounds of formula (I) refer to the 
pharmaceutically acceptable and common salts, for example. 
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base addition salt to carboxyl group when the compound has 
a carboxyl group, or acid addition salt to amino or basic 
heterocyclyl when the compound has an amino or basic 
heterocyclyl group, and the like. 
5 Aforesaid base addition salts include salts with 

alkali metals (for example sodium, potassium); alkaline 
earth metals (for example calcium, magnesium); ammonium or 
organic amines (for example trimethylamine, triethylamine, 
dicyclohexylamine , ethanolamine , diethanolamine , 

10 triethanolamine, procaine, N,N ' -dibenzylethylenediamlne ) , 
and the like . 

Aforesaid acid addition salts include salts with 
inorganic acids (for example hydrochloric acid, sulfuric 
acid, nitric acid, phosphoric acid, perchloric acid), 

15 organic acids (for example maleic acid, fumaric acid, 
tartaric acid, citric acid, ascorbic acid, trif luoroacetic 
acid), sulfonic acids (for example methanesulf onic acid, 
isethlonic acid, benzenesulf onic acid, p-toluenesulf onic 
acid), and the like. 

20 The esters of compounds of formula (I) refer to, for 

example, the pharmaceutical^ acceptable, common esters on 
carboxyl group when the compound has a carboxyl group, for 
example, esters with lower alkyls (for example methyl, ethyl, 
propyl, isopropyl, butyl, sec-butyl, tert-butyl, pentyl, 

25 isopentyl, neopentyl, cyclopropyl, cyclobutyl, 
cyclopentyl ) , aralkyls ( for example benzyl , phenethyl ) , 
lower alkenyls (for example allyl, 2-butenyl) , lower alkoxy 
(lower) alkyls ( for example methoxymethyl, 2-methoxyethyl, 
2-ethoxyethyl) , lower alkanoyloxy (lower) alkyls (for 
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example acetoxymethyl, pivaloyloxy-methyl, 1- 

pivaloyloxyethyl) , lower alkoxycarbonyl (lower) alkyls (for 
example methoxycarbonylmethyl , isopropoxycarbonylmethyl) , 
carboxy-( lower) alkyls (for example carboxymethyl) , lower 
5 alkoxycarbonyloxy- ( lower) alkyls (for example 1- 
( ethoxycarbonyloxy ) ethyl , 1 - ( cyclohexyl - 

oxycarbonyloxy ) ethyl) , carbamoyloxy ( lower) alkyls (for 
example carbamoyloxymethyl) , phthalidyl group, (5- 
substituted-2-oxo-l , 3-dioxol-4-yl)methyl (for example 
10 (5-methyl-2-oxo-l,3-dioxol-4-yl)methyl) , and the like. 

"An agent for treatment" refers to a medicament which 
is employed for the treatment and/or prophylaxis of various 
diseases . 

In order to disclose the aforesaid compounds of the 
15 general formula (I) more detailed, the various symbols used 
in the formula (I) are explained in more detail by the use 
of preferred embodiments. 

Ar 1 represents aryl or heteroaryl which may be 
substituted, the sub6tituent being selected from the group 
20 consisting of halogen, nitro, lower alkyl, halo ( lower )alkyl, 
hydroxy ( lower ) alkyl , cyclo ( lower ) alkyl , lower alkenyl , 
lower alkoxy, halo ( lower )alkoxy, lower alkyl thio, carboxyl, 
lower alkanoyl, lower alkoxycarbonyl, lower alkylene 
optionally substituted with oxo, and a group represented by 
25 formula of -Q-Ar 2 . 

"Aryl or heteroaryl which may be substituted, the 
substituent being s lected from the group consisting of 
halogen, nitro, 1 wer alkyl, halo ( lower ) alkyl , 
hydroxy ( lower ) alkyl , cyclo ( lower ) alkyl , lower alkenyl , 
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lower alkoxy, halo ( lower) alkoxy, low ralkylthio, carboxyl, 
low r alkanoyl, low r alkoxycarbonyl, lower alkylene 
optionally substituted with oxo, and a group represented by 
formula of -Q-Ar 2 * refers to unsubstltuted aforesaid aryl 
5 or aforesaid heteroaryl, or the aforesaid aryl or aforesaid 
heteroaryl which has substltuent(s) at the substitutable , 
arbitrary posltion(s). The aforesaid substituent can be, 
Identically or differently, one or more than 2, preferably 
1 or 2 selected from the group consisting of halogen, nitro, 

10 lower alkyl, halo ( lower )alkyl , hydroxy( lower) alkyl, 
cyclo( lower )alkyl, lower alkenyl, lower alkoxy, 
halo (lower) alkoxy , lower alkylthio, carboxyl, lower 
alkanoyl, lower alkoxycarbonyl, lower alkylene optionally 
substituted with oxo, and a group of formula: -Q-Ar 2 . 

16 Halogen atom as the aforesaid substituent Includes 

fluorine atom, chlorine atom, and the like preferably. 

Lower alkyl as the aforesaid substituent includes 
methyl, ethyl, propyl, isopropyl, and the like preferably. 

Halo (lower) alkyl as the aforesaid substituent 

20 includes dif luoromethyl , trif luoromethyl, and the like 
preferably. 

Hydroxy (lower) alkyl as the aforesaid substituent 
Includes hydroxyraethyl , 2 -hydroxyethyl , 1 -hydroxy- 1 - 
methylethyl, and the like preferably. 
25 Cyclo( lower) alkyl as the aforesaid substituent 

includes cyclopropyl, cyclobutyl, and the like preferably. 

Lower alk nyl as the aforesaid substituent Includes 
vinyl, 1-propenyl, 2-m thyl-l-propenyl, and the like 
preferably. 
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Lower alkoxy as the aforesaid substituent includes 
ra thoxy, ethoxy, and th like preferably. 

Halo (lower) alkoxy as the aforesaid substituents 
includes f luoromethoxy , dif luoromethoxy , trif luoromethoxy , 
5 and the like preferably. 

Lower alkylthio as the aforesaid substituent includes 
methylthio, ethylthlo, and the like preferably. 

Lower alkanoyl as the aforesaid substituent includes 
acetyl, propionyl, and the like preferably. 
10 Lower alkoxycarbonyl as the aforesaid substituent 

Includes methoxycarbonyl, ethoxycarbonyl, and the like 
preferably. 

Lower alkylene optionally substituted with oxo as the 
aforesaid substituent includes 1-oxotetramethylene, and the 

15 like preferably. 

In a group of formula: -Q-Ar 2 as the aforesaid 
substituent, Ar 2 represents aryl or heteroaryl which may be 
substituted, the substituent being selected from the group 
consisting of halogen, cyano, lower alkyl, halo (lower) alky 1, 

20 hydroxy (lower) alkyl, hydroxy, lower alkoxy, 

halo (lower) alkoxy , lower alkylamino, di- lower alkylamino, 
lower alkanoyl and aryl; 
Q represents a single bond or carbonyl. 

•Aryl or heteroaryl which may be substituted, the 

25 substituent being selected from the group consisting of 
halogen, cyano, lower alkyl, halo (lower) alkyl, 
hydroxy ( lower ) alkyl , hydroxy , lower alkoxy , 

halo (lower) alkoxy, lower alkylamino, di- lower alkylamino, 
lower alkanoyl and aryl" refers to unsubstituted aforesaid 
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aryl or aforesaid heteroaryl, or the aforesaid aryl or 
aforesaid heteroaryl which has substituent (s ) at the 
substitutable, arbitrary position(s). The aforesaid 
substituent can be, identically or differently, one or not 
5 less than 2, preferably 1 or 2 selected from the group 
consisting of halogen, cyano, lower alkyl, halo (lower) alky 1, 
hydroxy (lower) alky 1, hydroxy, lower alkoxy, 

halo ( lower ) alkoxy, lower alkylamlno, di- lower alkylamino, 
lower alkanoyl and aryl. 

10 Halogen atom as the aforesaid substituent includes, 

preferably, fluorine atom, chlorine atom, and the like. 

Lower alkyl as the aforesaid substituent Includes, 
preferably, methyl, ethyl, propyl, isopropyl, and the like. 

Halo (lower) alkyl as the aforesaid substituent 

15 includes, preferably, dif luoromethyl, trif luoromethyl , and 
the like. 

Hydroxy (lower) alkyl as the aforesaid substituent 

includes, preferably, hydroxymethyl, 2 -hydroxy ethyl , 1- 

hydroxy-l-methylethyl, and the like. 
20 Lower alkoxy as the aforesaid substituent Includes, 

preferably, methoxy, ethoxy, and the like. 

Halo (lower) alkoxy as the aforesaid substituent 

includes , preferably , f luorome thoxy , dif luoromethoxy , 

trif luoromethoxy, and the like. 
26 Lower alkylamino as the aforesaid substituent 

Includes, preferably, methylamino , ethylamlno, and the 

like. 

Di-lower alkylamino as the aforesaid substituent 
includes, pr ferably, dimethylamino, diethylamino, and the 
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like. 

Low r alkanoyl as the aforesaid substituent includes, 
preferably, acetyl, propionyl, and the like. 

Aryl as the aforesaid substituent includes, 
5 preferably, phenyl, and the like. 

The substituent (s) of Ar* include, preferably, 
halogen, cyano, lower alkyl, halo ( lower )alkyl, 
hydroxy ( lower )alkyl, hydroxy, halo ( lower Jalkoxy, and the 
like. 

10 Aryl in Ar 2 includes, preferably, phenyl, and the like 

and heteroaryl includes imidazolyl, pyridyl, benzof uranyl , 
quinolyl, and the like. 

Consequently, a group of formula : -Q-Ar 2 includes , for 
example, phenyl, 2-f luorophenyl, 3-f luorophenyl , 4- 

15 f luorophenyl , 2 , 3-dif luorophenyl , 2 , 4 -dif luorophenyl , 
3 , 5-dif luorophenyl, 2-chlorophenyl , 3-chlorophenyl , 4- 
chlorophenyl , 2-cyanophenyl, 3-cyanophenyl , 4-cyanophenyl , 

2- methylphenyl, 3-methylphenyl, 4-methylphenyl, 2- 
f luoro-5-methylphenyl, 3-f luoromethylphenyl , 2- 

20 trif luoromethylphenyl , 3- trif luoromethylphenyl , 4 - 
trif luoromethylphenyl , 2 -methoxyphenyl , 3 -methoxyphenyl , 

4 - methoxyphenyl , 3-f luoro - 5 -methoxyphenyl , 3 - 
fluorome thoxyphenyl, 3-dif luorome thoxyphenyl, 3 - (2- 
hydroxyethyl ) phenyl , 3 -hydroxymethylphenyl , 3 - ( 1 - 

25 hydroxy- 1 -methyle thyl ) phenyl , 3 -hydroxy phenyl , 4 - 

hydroxyphenyl , 2 - imidazolyl , 1 - ethyl - 2 - imidazolyl , 
l,2,4-thiadiazol-5-yl, l,3,4-thiadiaol-2-yl, 2-pyridyl, 

3 - pyridyl , 4 - pyridyl , 2 - ethyl - 4 - pyridyl , 4 - pyr imidiny 1 , 

5 - pyrimidinyl , 4 - benzo [ b ] f uranyl , 5 -benzo [ b ] f uranyl , 7 - 
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benzo[b]furanyl, 2-quinolyl, 3-quinolyl, 4-quinolyl, 5- 
quinolyl. 6-quinolyl, 8-quinolyl, benzoyl, 2- 
pyridylcarbonyl , and the like, and preferably, phenyl, 
2 - f luoropheny 1 , 3 - f luorophenyl , 3,5- dif luorophenyl , 3 - 
5 chlorophenyl , 4-chlorophenyl, 3-cyanophenyl, 3- 
trlf luorome t hy lphenyl , 3 - dif luor oraethoxyphenyl . 3 - ( 2 - 
hydroxye thy 1 ) phenyl , 3 -hydroxyphenyl , 4 - hydroxyphenyl , 
1 - ethyl- 2 - imidazolyl , 2 - pyridyl , 7 - ben zo [ b ] f uranyl , 2 - 
quinolyl, 3-quinolyl, benzoyl, 2-pyridylcarbonyl , and the 
10 like. 

The substituent of Ar 1 includes, preferably, halogen, 
lower alkyl, halo ( lower )alkyl, lower alkenyl, lower 
alkanoyl, lower alkylene optionally substituted with oxo, 
and a group of formula: -Q-Ar 2 , and the like. 

15 Aryl in Ar 1 includes, preferably, phenyl, and the like 

and heteroaryl of Ar 1 includes pyrrolyl, imidazolyl, 
pyrazolyl, thiazolyl, oxazolyl, isoxazolyl, 1,2,3- 
triazolyl, 1 , 2 , 4- thiadiazolyl , pyridyl, pyrazinyl, 
pyrimidinyl , 1,2,4- triazinyl , benzoxazolyl , 

20 benzothiazolyl, quinolyl, pyrido[3, 2 -b] pyridyl, and the 
like. 

Consequently, Ar 1 Includes, for example, 3- 
f luorophenyl , 4 - f luorophenyl , 3 , 4 -dif luorophenyl , 3 - 
chlorophenyl, 4-chlorophenyl, 3,4-dichlorophenyl, 4- 
25 acetylphenyl , 5 - oxo -5,6,7,8- 1 etrahydro- 2 - naphthyl , 4 - 
acetyl- 3 -tr if luoromethy lphenyl, 4- ( l-ethyl-2- 

imidazolyl ) phenyl , 3 - ( 2 -pyridyl ) phenyl , 3 - ( 4 - 

pyridyl) phenyl, 4- ( 2-pyr idyl) phenyl, 4- ( 3-pyr idyl ) phenyl , 
4 - ( 2 - ethyl - 4 - pyridyl ) phenyl , 4 - ( 4 - pyrimidinyl ) phenyl , 4 - 
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benzoylphenyl , 4 - ( 2 -pyridylcarbonyl ) phenyl , 1 -phenyl - 3 - 
pyrrolyl, l-phenyl-4-imidazolyl, 1- ( 2-f luorophenyl) -4- 
lmldazolyl , 1 - ( 3 - f luorophenyl ) - 4 - imldazolyl , 1 - ( 4 - 
f luorophenyl) -4 -imidazolyl, 1- (2 , 3-dlf luorophenyl) -4- 
5 imidazolyl , 1- ( 2 , 4 -dif luorophenyl ) -4 -imidazolyl , 1- ( 3 , 5 - 
dif luorophenyl) -4 -imidazolyl, 1- (3-chlorophenyl) -4- 

imidazolyl , 1 - ( 2 -cyanophenyl ) - 4 - imidazolyl , 1 - ( 3 - 

cyanophenyl ) - 4 - imidazolyl , 1 - ( 4 - cyanophenyl ) - 4 - 

imidazolyl , 1 - ( 3 - trif luorome thylphenyl ) - 4 - imidazolyl , 1 - 



10 13- ( 2 - hydroxy ethyl ) phenyl ] - 4 - imidazolyl , 1 - [ 3 - ( 1 - 

hydroxy- 1-methylethyl) phenyl] - 4 -imidazolyl , 1- (3- 

methoxyphenyl ) - 4 - imidazolyl , 1 - ( 2 - 

difluoromethoxyphenyl) -4 -imidazolyl, 1- ( 3- 

dif luoromethoxyphenyl) -4 -imidazolyl, 1- ( 4- 



15 dif luoromethoxy-phenyl) -4 -imidazolyl, 1- ( 2-pyridyl ) -4- 
imidazolyl, 1- (4 -benzol b]f uranyl) -4 -imidazolyl, 1- ( 5- 
benzo [ b ] f uranyl ) - 4 - imidazolyl , 1 - ( 7 -benzo [ b ] f uranyl ) - 4 - 
imidazolyl , 1 - ( 2 -quinolyl ) - 4 - imidazolyl , 1 - ( 3 -quinolyl ) - 
4 - imidazolyl , 1 - ( 4 -quinolyl ) - 4 - Imidazolyl , 1 - ( 5 - 

20 quinolyl ) - 4 - imidazolyl , 1 - ( 6 - quinolyl ) - 4 - imidazolyl , 1 - 
( 8 - quinolyl ) - 4 - imidazolyl . 1 -phenyl - 3 -pyrazolyl , 5 - 
phenyl - 3 -pyrazolyl , 1 -phenyl - 4 -pyrazolyl # 1 - ( 2 - 

f luorophenyl) -3-pyrazolyl # 5- ( 2-f luorophenyl) -3- 

pyrazolyl , 5- ( 3 - f luorophenyl ) - 3 -pyrazolyl , 1 - { 3 - 

25 f luorophenyl ) - 4 - pyrazolyl , 1 - ( 4 - f luorophenyl ) - 3 - 

pyrazolyl , 5 - ( 4 - f luorophenyl ) - 3 -pyrazolyl , 5 - ( 2 - 

chlorophenyl) -3-pyrazolyl, 5- ( 3-chlorophenyl) -3- 

pyrazoly 1 , 5 - ( 4 - chlorophenyl ) - 3 - pyraz olyl , 5 - ( 2 - 

dlfluorometh xyphenyl) -3-pyrazolyl f 5- (3- 
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dif luorome thoxyphenyl ) - 3 -pyrazolyl , 2 -methyl - 5 -phenyl - 3 - 
pyrazolyl , 5 - ( 2 - pyrldyl ) - 3 -pyrazolyl , 5 - ( 2 - gulnolyl ) - 3 - 
pyrazolyl , 5 - ( 3 - qulnoly 1 ) - 3 - pyraz olyl , 4 - phenyl - 2 - 
thiazolyl , 5 - phenyl- 2 - thiaz olyl , 5 - ( 3 - chloropheny 1 ) - 2 - 
5 thiazolyl, 5- ( 4- chloropheny 1) -2- thiazolyl , 5- (4- 

methoxyphenyl ) - 2 - thiazolyl , 5 - ( 2 -pyridyl ) - 2 - thiazolyl , 

2 - phenyl - 4 - thiazolyl , 4 - phenyl - 2 - oxaz olyl , 5 - phenyl - 2 - 
oxazolyl , 4 - ( 2 - f luorome thoxyphenyl ) - 2 - oxazolyl , 4 - ( 3 - 
f luoromethoxyphenyl) -2 -oxazolyl, 5 -phenyl- 3 -is oxazolyl , 

10 3-phenyl-5-isoxazolyl , 3- ( 2 -chlorophenyl) - 5 -isoxazolyl , 

3 - ( 3 - chlorophenyl ) - 5 - isoxazolyl , 3 - ( 4 - chlorophenyl ) - 5 - 
isoxazolyl, 3- ( 2 -pyridyl) -5 -isoxazolyl , 2 -phenyl- 1 , 2,3- 
triazol-4-yl , 5 -phenyl -1 , 2 , 4- thiadiazol-3-yl , 5- phenyl - 
1,3,4- thiadiazol- 2 -yl , 5 - ( 3 - chlorophenyl ) - 1 , 3 , 4 - 

15 thiadiazol - 2 -yl , 5 - ( 2 - pyridyl ) - 1 , 3 . 4 - thiadiazol - 2 -yl , 5 - 
( 2 -ethyl -4 -pyridyl ) - 1 , 3 , 4 -thiadiazol- 2-yl , 5 -phenyl- 2 - 
pyridyl, 6 -phenyl- 3 -pyridyl, 2 -phenyl- 4 -pyridyl , 5 - ( 2- 
pyr idy 1 ) - 2 - pyridyl , 5 - ben zoy 1 - 2 - pyridyl , 6 - benzoyl - 3 - 
pyridyl, 5-chloro-2-pyrazinyl , 5- ( 2 -methyl- 1-propenyl ) - 

20 2 -pyrazinyl , 5 - acetyl- 2 -pyrazinyl , 5 -propionyl - 2 - 

pyrazinyl, 5-phenyl- 2 -pyrazinyl, 5- ( 3-hydroxyphenyl) -2- 
pyrazinyl , 5 - ( 4 - hydroxypheny 1 ) - 2 -pyrazinyl , 5 - ( 1 , 2 , 4 - 
thiadiazol- 5 -yl) -2 -pyrazinyl, 5- ( 1 , 3 , 4 -thiadiazol- 2-yl ) - 
2 -pyrazinyl , 5 - ( 2 -pyridyl ) - 2 -pyrazinyl , 5- ( 3 -pyridyl ) - 2 - 

25 pyrazinyl, 5- ( 5-pyrimidinyl) -2 -pyrazinyl , 5-(3- 

quinolyl) -2 -pyrazinyl, 5 -benzoyl- 2 -pyrazinyl , 5 - ( 2- 
pyr idylcarbony 1 ) - 2 - pyraz inyl , 5 - acetyl - 2 - pyr imidiny 1 , 5 - 
acetyl-3-m thyl-2-pyrimidinyl, 4-phenyl-2-pyriraidinyl, 
5 -phenyl - 2 -pyrimidinyl , 6 -phenyl - 4 -pyrimidlnyl , 2 - 
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phenyl- 5 -pyrimidinyl , 5- ( 2 -f luorophenyl ) - 2 -pyrimidinyl , 
5 - ( 3 - f luorophenyl ) - 2 - pyrimidinyl , 5 - ( 4 - f luorophenyl ) - 2 - 
pyrimidinyl , 5 - ( 2 -chlorophenyl ) - 2 -pyrimidinyl , 5 - ( 3 - 
chloropheny 1 ) - 2 - pyrimidinyl , 5 - ( 4 - chlorophenyl ) - 2 - 

5 pyrimidinyl , 5 - ( 2 -raethylphenyl ) - 2 -pyrimidinyl , 5 - ( 3 - 
methylphenyl) -2 -pyrimidinyl, 5- (2-f luoromethylphenyl) -2- 
pyrimidinyl, 5- ( 3- f luoromethylphenyl) -2 -pyrimidinyl, 5- 
( 2- trif luoromethylphenyl) -2 -pyrimidinyl, 5 - (3- 

trif luoromethylphenyl ) - 2 -pyrimidinyl , 5 - ( 4 - 

10 trif luoromethylphenyl) -2-pyrimidinyl, 5- ( 2- 

hydroxymethylphenyl ) - 2 -pyrimidinyl , 5 - ( 3 - 

hydroxymethylphenyl ) -2-pyrimidinyl, 5- ( 2-hydroxyphenyl) - 
2-pyrimidinyl, 5- (3-hydroxyphenyl) -2-pyrimidinyl, 5 - (2- 
methoxyphenyl ) - 2-pyrimidinyl , 5 - ( 3 -me thoxyphenyl ) - 2 - 

15 pyrimidinyl , 5 - ( 4 -methoxyphenyl ) - 2-pyrimidinyl . 5 - ( 2 - 
f luoromethoxyphenyl) -2-pyrimidinyl, 5- ( 3- 

f luoromethoxyphenyl ) - 2-pyrimidinyl , 5 - ( 2 - f luoro - 5 - 

methylphenyl ) - 2 - pyrimidinyl , 5 - ( 3 - f luoro - 5 - 

methoxyphenyl) -2-pyrimidinyl, 6-phenyl-3-pyridazinyl, 6- 

20 phenyl-1 , 2 , 4-triazin-3-yl, 5-chloro-2-benzoxazolyl, 5- 
f luoro - 2 -benzothiazolyl , 4 -methyl - 2 - benzothiazolyl , 2 - 
methyl- 5 -benzothiazolyl , 4 -methoxy- 2 -benzothiazolyl , 3- 
quinolyl , 6 - quinolyl , 7 -methyl - 2 - quinoly 1 , 2 -methyl - 6 - 
quinolyl , 6 -chloro- 2 -quinoxalinyl , pyrido [ 3 , 2 -b ] pyridin- 



25 2-yl, 7-chloropyrido[3,2-b]pyridin-2-yl, 7- 

methylpyrido [ 3 , 2 -b ] pyridin - 2 -yl , 7 - 

trif luoromethy lpyrido [ 3 , 2 -b ] pyridin - 2 -yl , 7 - 

dif luoromethoxypyrido [ 3 , 2 -b ] pyridin - 2 -yl , 7 - 



acetylpyrido[3,2-b]pyridin-2-yl, and the like, preferably 
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3,4- dichlorophenyl , 4 - ace tylpheny 1 , 5 - oxo -5,6,7,8- 
t e trahydro - 2 -naphthyl , 4 - acetyl - 3 - t rif luoromethylphenyl , 

4 - ( 1 - ethyl - 2 - imldazoly 1 ) phenyl , 4 - benzoy lpheny 1 , 4 - ( 2 - 
pyr ldylcarbony 1 ) phenyl , 1 - phenyl - 3 - pyrroly 1 , 1 - pheny 1 - 

5 4 - Imidazolyl , 1 - ( 2 - f luorophenyl ) - 4 - lmldazolyl , 1 - ( 3 , 5 - 
dlf luorophenyl ) - 4 - lmldazolyl , 1 - ( 3 - chlorophenyl ) - 4 - 

lmldazolyl, 1- ( 3-cyanophenyl) -4 -imidazolyl, 1- [3- ( 2- 
hydroxy ethyl) phenyl] - 4 -lmldazolyl , 1- (3- 

dif luoromethoxyphenyl ) - 4 - imidazolyl , 1 - ( 7 - 

10 benzo [ b ] f uranyl ) - 4 - imidazolyl , 1 - ( 2 - quinolyl ) - 4 - 

imidazolyl, 1- ( 3-quinolyl) -4- imidazolyl , l-phenyl-3- 
pyrazolyl , 5 -phenyl - 3 -pyrazolyl , 1 -phenyl - 4 -pyrazolyl , 
1- (3-f luorophenyl) -4 -pyrazolyl, 1- ( 4 -f luorophenyl) -3- 
pyrazolyl, 5- ( 4 -chlorophenyl ) -3 -pyrazolyl , 5- ( 3- 

15 quinolyl) -3 -pyrazolyl, 5 -phenyl- 2- thiazolyl , 3 -phenyl- 5- 
isoxazolyl, 5- ( 2-methyl-l-propenyl) -2-pyrazinyl, 5- 
phenyl-2-pyrazinyl , 5- ( 3-hydroxyphenyl) -2-pyrazlnyl , 5- 
( 4 -hydroxy phenyl) -2-pyrazinyl, 5- ( 2-pyridyl) -2-pyrazinyl, 

5 - benzoyl- 2 -pyrazinyl , 5 -phenyl - 2 -pyrimidinyl , 5 - ( 2 - 
20 f luorophenyl ) -2-pyrimidinyl, 5- (3-f luorophenyl) -2- 

pyrimidinyl, 5- (3 -chlorophenyl) -2-pyrimidinyl, 5- (3- 
t r if luorome thy 1 - phenyl ) - 2 -pyrimidinyl , 5 - chlor o - 2 - 

benzoxaz olyl , 4 -methyl - 2 - benzo thia- zolyl , 7 -methyl - 2 - 
quinolyl, 7-trif luoromethylpyrido[ 3 , 2-b]pyridin-2-yl , and 
25 the like, especially 1 -phenyl- 3 -pyrazolyl, 5-phenyl-3- 
pyrazolyl, 5 -phenyl- 2 -pyrazinyl, 5- (3-hydroxyphenyl) -2- 
pyrazinyl, 5- ( 4-hydroxyphenyl) -2-pyrazinyl , 5-phenyl-2- 
pyrimidinyl , 5 - ( 2 - f luorophenyl ) - 2-pyrimidinyl , 5 - ( 3 - 
f luorophenyl) -2-pyrimidinyl, 7-trif luoro- 
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methylpyrido[3,2-b]pyridin-2-yl, and the like. 

n represents 0 or 1, 0 is pr ferable. 

T, U, V and W represent independently nitrogen atom 
or methine which may have a substituent selected from the 
5 group consisting of halogen, lower alkyl, hydroxy and lower 
alkoxy , where at least two of them represent the said methine 
group . 

"Methine which may have a substituent selected from 
the group consisting of halogen, lower alkyl, hydroxy and 
10 lower alkoxy" refers to unsubstituted methine or methine 
having a substituent which can be selected from the group 
consisting of halogen, lower alkyl, hydroxy and lower 
alkoxy . 

Halogen atom as the aforesaid substituent includes 
15 preferably fluorine atom, chlorine atom, and the like. 

Lower alkyl as the aforesaid substituent includes 
preferably methyl, ethyl, and the like. 

Lower alkoxy as the aforesaid substituent Includes 
preferably methoxy, ethoxy, and the like. 
20 The aforesaid substituent Include preferably halogen , 

and the like. 

The preferred mode of T, U, V and W includes, for 
example, T, U, V and W are independently methine optionally 
having the aforesaid substituent, preferably halogen; or one 
25 of T, U, V and W is nitrogen atom. 

X represents methine or nitrogen. 

Y represents imino which may be substituted with lower 
alkyl, or oxyg n. 

"Imino which may be substituted with lower alkyl" 
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refers to unsubstituted imino or iraino substituted with 
lower alkyl. 

The aforesaid lower alkyl includes, preferably, 
methyl, ethyl, and the like. 
5 Y is preferably unsubstituted imino or oxygen, 

especially oxygen. 

In more detail, a group of formula (15): 



i 




includes a group of formula (16): 
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and the like. 

Preferred compounds of the general formula (I) are, 
5 for example, compounds of the general formula (I-a): 
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H 




wherein R 1 represents hydrogen atom or halogen, Ar 1 has the 
aforesaid meaning; 

or compounds of the general formula (I-b): 




(I-b) 



wherein Ar 1 , T, U, V and W have the aforesaid meanings. 

With regard to the compound represented by the general 
formula (I -a) , the preferred compounds are, for example, the 
compounds, wherein the aryl group in Ar 1 is phenyl, or the 
10 heteroaryl group in Ar 1 is imidazolyl, pyrazolyl, isoxazolyl, 
1,2, 4-thiadiazolyl, pyrazinyl, pyrimidinyl, quinolyl or 
pyrldo[3 , 2-b]pyridyl . 

With regard to the c mpound represented by the g neral 
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formula (I-b) , the preferred compounds are, for example, the 
compounds, wherein the aryl group in Ar 1 Is phenyl, or the 
heteroaryl group in Ar 1 is pyrrolyl. imidazolyl, pyrazolyl, 
thiazolyl, oxazolyl, isoxazolyl, 1 , 2 , 3-triazolyl, 1,2,4- 
5 thiadiazolyl, pyridyl, pyrazinyl, pyrimidinyl or 1,2,4- 
triazinyl. 

Further, with regard to the compound represented by 
the general formula (I-b), the preferred compounds are, for 
example, the compounds, wherein one of T, U, V and W is a 
10 nitrogen atom and the more preferred compounds are, for 
example, the compounds wherein V is a nitrogen atom and T,U 
as well as W are an unsubstituted methlne group. 

Compounds of this invention may include stereoisomers 
such as optical isomers, diastereoisomers and geometrical 
15 isomers, or tautomers depending upon the mode of 
substltuents. Compounds of this invention include all the 
stereoisomers, tautomers and their mixtures. 

For example, compounds of the general formula (I- 
b) include stereoisomers such as trans-form compound of the 
20 general formula (I -lb): 




(Mb) 
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and cls-form compound of th gen ral formula (I-2b): 




(I-2b) 



trans form is preferable. 
5 Also included within the scope of the invention are 

polymorphs, hydrates and solvates of the compounds of the 
instant invention . 

The present invention includes within its scope 
prodrugs of the compounds of this invention. In general, 

10 such prodrugs will be functional derivatives of the 
compounds of this invention which are readily convertible 
In vivo into the required compound. Thus, in the methods 
of treatment of the present invention, the term 
"administering" shall encompass the treatment of the various 

15 conditions described with the compound specifically 
disclosed or with a compound which may not be specifically 
disclosed, but which converts to the specified compound in 
vivo after administration to the patient. Conventional 
procedures for the selection and preparation of suitable 

20 prodrug derivatives are described, for example, in "Design 
of Prodrugs," ed. H. Bundgaard, Elsevier, 1985, which is 
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incorporated by r ference herein in its entirety. 
Metabolites of thes compounds includ active sp cies 
produced upon introduction of compounds of this Invention 
into the biological milieu. 
5 The specific compound represented by the general 

formula (I) is, for example, 

N-( 4-benzoylphenyl) -3-oxospiro[isoindollne-l , 4 ' - 
plperidine ] - 1 ' -carboxamide , 

3-oxo-N- (5 -phenyl- 2 -pyrazinyl) spiro [isoindoline-1, 4 ' - 
10 plperidine] -1 9 -carboxamide , 

N- (7-methyl-2-quinolyl) -3-oxospiro [ isoindoline-1 , 4 ' - 
plperidine] -1 ' -carboxamide, 

N- ( 4-benzoylphenyl) - 2 -methyl- 3-oxospiro [isoindoline- 
1,4' -plperidine] -1 ' -carboxamide, 
15 N- (4-benzoylphenyl) -3 , 4 -dihydro- 3-oxospiro [ isoquinoline - 
1(2H) ,4' -plperidine] -1* -carboxamide, 
3 , 4 -dihydro- 3-oxo-N- ( 5-phenyl-2- 

pyrazinyl)spiro[ isoquinoline- 1( 2H) , 4 ' -plperidine] -1 r - 
carboxamide , 
20 3 , 4-dihydro-N- ( 7-methyl-2-quinolyl )-3- 

oxospiro[lsoquinoline-l(2H) ,4' -plperidine]-!' - 
carboxamide, 

N- ( 4 -ace tylphenyl ) - 3 , 4 - dihydro- 3 -oxospiro [ isoquinoline - 
1 ( 2H ) , 4 ' - plperidine ] - 1 9 - carboxamide , 
25 3 , 4 -dihydro- 3-oxo-N- [ 1- ( 2-quinolyl) -4- 

imldazolyl ] spiro [ isoquinoline- 1 ( 2H ) , 4 9 -plperidine ] - 1 9 - 
carboxamid , 

3, 4 -dihydro- 3-oxo-N- (5 -oxo- 5, 6 , 7 , 8- tetrahydro-2- 
naphthyl) spiro [ isoquinoline- 1(2H) , 4 9 -plperidine]-! ' - 
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carboxamlde , 

3,4- dlhydro - N - [ 5 - ( 2 - methyl - 1 - prop ny 1 ) - 2 - pyr az iny 1 ] -3- 
oxospiro[lsoquinoline-l( 2H) , 4 ' -piperidine] -1 9 - 
carboxamlde , 
5 3,4- dihy dr o - 3 - oxo - N - ( 3 - phe ny 1 - 5 - 

Isoxazolyl ) splro [ lsoqulnollne - 1 ( 2H ) , 4 9 -piperidine ] - 1 ' - 
carboxamlde , 

N- [ 1 - ( 7 -benzo [ b ] f uranyl ) - 4 - lmldazolyl J - 3 , 4 -dlhydro- 3 - 
oxospiro[ lsoqulnollne- 1(2H) , 4 ' -piperidine] -1 ' - 
10 carboxamlde, 

N- [ 1- (3-dif luoromethoxyphenyl ) -4-imidazolyl] -3 , 4- 
dihydro-3-oxospiro [ lsoqulnollne- 1 ( 2H) , 4 ' -piperidine] - 1 ' 
carboxamlde, 

3 , 4 -dlhydro- 3-oxo-N- [ 4- ( 2 - 
15 pyridylcarbonyl) phenyl] splro [ lsoqulnollne- 1(2H) ,4 ' - 
piperidine ] - 1 ' - carboxamlde , 
N- ( 3 , 4 -dichlorophenyl ) - 3 , 4 - dlhydro - 3 - 
oxospiro[ lsoqulnollne- 1(2H) , 4 ' -piperidine] -1 ' - 
carboxamlde, 

20 N - [ 1 - ( 3 - chlor opheny 1 ) - 4 - lmldazolyl ] - 3 , 4 - dlhydro - 3 - 
oxospirol lsoqulnollne- 1(2H) , 4 # -piperidine] -1 ' - 
carboxamlde , 

3 , 4-dihydro-3-oxo-N- ( 5-phenyl-2- 

thiazolyl ) splro [ lsoqulnollne- 1 ( 2H ) , 4 ' -piperidine ] - 1 ' - 
25 carboxamlde , 

3,4- dlhydro - 3 - oxo -N- [ 5 - ( 2 - pyridy 1 ) - 2 - 

pyrazlnyl] splro [isoqulnolin -1(2H) ,4 ' -piperidine] -1 ' - 
carboxamlde, 

3 ,4-dihydro-N- ( 4-methyl-2-benzothiazolyl ) -3- 
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oxospiro[isoquinoline-l(2H) , 4 ' -plperidinej -1 ' - 
carboxamide , 

N- ( 5-chloro-2-benzoxazolyl ) -3 , 4-dihydro-3- 
oxospiro [ isogulnollne - 1 ( 2H ) , 4 ' -piperidine ] - 1 9 - 
5 carboxamide , 

N- ( 4-benzoylphenyl) -3-oxospiro[isobenzofuran-l ( 3H) , 4 ' - 
piperidine ] - 1 9 -carboxamide , 

3-oxo-N- (5-phenyl-2-pyrazinyl ) - spiro [ isobenzof uran- 

1 ( 3H ) , 4 ' -piperidine ] - 1 ' - carboxamide , 
10 N- ( 7 -methyl- 2-quinolyl) -3- oxospiro[ isobenzof uran- 

1 ( 3H) , 4 ' -piperidine ] -1 9 -carboxamide , 

3-oxo-N- ( 3-phenyl-5-isoxazolyl ) spiro [ isobenzof uran- 

1 ( 3H) . 4 ' -piperidine] -1 ' -carboxamide, 

3-oxo-N- ( 7-trif luoromethylpyrido [ 3 , 2-b]pyridin-2- 
15 yl ) spiro [ isobenzof uran- 1 ( 3H } , 4 ' -piperidine ] - 1 ' - 

carboxamide , 

3-oxo-N- ( 5 -phenyl- 2 -pyrimidinyl) spiro [ Isobenzof uran- 
1( 3H) , 4 ' -piperidine] -1' -carboxamide f 
3-oxo-N- [l-(3-quinolyl) -4- 
20 imidazolyl ] spiro [ isobenzof uran - 1 ( 3H ) . 4 ' -piperidine ] - 1 9 - 
carboxamide , 

3-oxo-N- ( 5-phenyl-3-pyrazolyl) spiro [isobenzof uran- 
1 ( 3H ) , 4 9 -piperidine ] - 1 ' -carboxamide , 
N - [ 5 - ( 4 - chloropheny 1 ) - 3 - pyraz oly 1 ] - 3 - 
25 oxospiro [isobenzof uran- 1(3H) , 4 9 -piperidine] -1 9 - 
carboxamide, 

3-oxo-N- [ 5 - ( 3 - quinolyl ) - 3 -pyrazolyl ] spiro [ isobenzof uran - 
1 ( 3H ) , 4 * -piperidine ] - 1 * - carboxamide , 
N - [ 5 - ( 3 - f luoropheny 1 ) - 2 - pyrimidinyl ] - 3 - 
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oxospiro [ isobenzof uran- 1 ( 3H) , 4 ' -piperidine ] - 1 ' - 
carboxamide . 

3 -oxo-N- [ 5 - ( 3 - trif luororaethylphenyl ) - 2 - 

pyrimidlnyl ] spiro [ isobenzof uran- 1 ( 3H) , 4 ' -piperidine ] - 1 ' - 
5 carboxamide , 

N- [ 5 - ( 3 - chlorophenyl ) - 2 - pyrimidlnyl ] - 3 - 
oxospiro [ isobenzof uran- 1 ( 3H ) , 4 ' -piperidine ] - 1 9 - 
carboxamide , 

N- ( 7-dif luoromethoxypyrido [ 3 , 2-b ] pyrldin- 2 -yl ) -3- 
10 oxospiro [isobenzof uran-1 (3H) , 4 ' -piperidine] -1 ' - 
carboxamide, 

3 -oxo-N- ( 5 -phenyl- 1 , 2 , 4-thiadiazol-3- 

yl ) spiro [isobenzof uran- 1 (3H) , 4 9 -piperidine] -1 ' - 

carboxamide, 

15 N-{l-[3-( 2 -hydroxyethyl ) phenyl ] - 4 - imidaz oly } - 3 - 
oxospiro [isobenzof uran- 1(3H) , 4 ' -piperidine] -1 ' - 
carboxamide , 

N - [ 4 - ( 1 - ethyl - 2 - imidazoly 1 ) phenyl ] -3- 
oxospiro [isobenzofuran-1 (3H) # 4 r -piperidine] -1 9 - 
20 carboxamide , 

N - [ 1 - ( 3 -methoxyphenyl ) - 4 - imidazoly 1 ] - 3 - 
oxospiro [Isobenzof uran-1 (3H) # 4 ' -piperidine] -1 ' - 
carboxamide , 

6-f luoro-3-oxo-N- (5-phenyl-2- 
25 pyrazinyl ) spiro [ isobenzof uran - 1 ( 3H ) , 4 ' -piperidine ] - 1 ' - 
carboxamide , 

6 - f luor o - 3 - oxo - N - ( 5 - phenyl -2- 

pyrimidinyl) spiro [isobenzof uran-1 ( 3H) , 4 ' -piperidine] -1 * - 
carboxamide , 
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5 - f luoro - 3 - oxo-N- ( 5 - phenyl -2- 

pyrazinyl ) splro [ isobenzof uran- 1 ( 3H ) , 4 ' -piperidine ] - 1 1 - 
carboxamide , 

5 - f luoro - 3 • oxo-N - ( 5 - phenyl -2- 
5 pyrlmldlnyl ) splro [Isobenzof uran- 1 ( 3H) ,4 ' -piperidine] -1 9 - 
carboxamide, 

N- ( 4-benzoylphenyl) -3 , 4-dihydro-3-oxospiro [ 1H-2- 

benzopyran-1 , 4 ' -piperidine] -1 ' -carboxamide, 

3,4- dihy dro - 3 - oxo - N - ( 5 - phenyl - 2 - py raz iny 1 ) spir o [ 1 H - 2 - 

10 benzopyran-1 , 4 ' -piperidine] -1 ' -carboxamide, 

N- ( 5-benzoyl-2-pyrazinyl) -3 , 4-dihydro-3-oxospiro[ 1H-2- 
benzopyran-1 , 4 9 -piperidine] -1 ' -carboxamide, 
trans-N- (4-benzoylphenyl) -3 ' -oxospiro[cyclohexane- 
1 , 1 ' ( 3 ' H) -isobenzof uran ] -4 -carboxamide, 

15 trans -3 ' -oxo-N- ( 5-phenyl-2-pyrazinyl ) spiro [ cyclohexane- 
1 , 1 ' ( 3 ' H ) -Isobenzof uran ] -4 -carboxamide , 

trans-3 9 -oxo-N- ( 1 -phenyl- 4 -imidazolyl ) spiro [cyclohexane- 
1 , 1 ' ( 3 'H ) -isobenzof uran] -4 -carboxamide , 
trans-3 9 -oxo-N- ( 5 -phenyl- 2- 
20 pyrimidinyl ) spiro [cyclohexane-1, 1 ' (3 # H) -isobenzof uran] - 
4 -carboxamide , 

trans-N- [ 1- ( 3 , 5-dif luorophenyl ) -4 -imidazolyl ] -3 ' - 
oxospiro [ cyclohexane-1 , 1 9 ( 3 ' H ) - Isobenzof uran ] - 4 - 
carboxamide, 

25 trans - 3 ' - oxo-N- ( 5 - phenyl - 3 - pyraz oly 1 ) sp iro [ cyclohexane - 
1 , 1 ' ( 3 ' H ) - isobenzof uran ] - 4 -carboxamide , 
trans-N- [ 1 - ( 2 - f luorophenyl ) - 4 - imidazolyl ] - 3 ' - 

xospiro[ cyclohexane-1, 1 ' (3 *H) -isobenzof uran] -4- 
carboxamlde. 
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trans -N- ( 4 - acetyl - 3 - trif luoromethylphenyl ) - 3 ' - 
oxospiro [ cyclohexane - 1 , 1 ' ( 3 ' H ) - isob nzof uran ] - 4 - 
carboxamide , 

trans-3 9 -oxo-N- [ 1- ( 3-quinolyl) -4- 
5 imidazolyl ]spiro[ cyclohexane- 1 , 1 ' (3 'H) -isobenzof uran ] -4- 
carboxamlde , 

trans -N- [ 1- ( 3- cyanophenyl ) - 4 - imidazolyl ] - 3 ' - 
oxospiro[ cyclohexane -1 , 1 ' ( 3 'H) -isobenzof uran] -4- 
carboxamide, 

10 trans -N- ( 4-benzoylphenyl ) -3 -oxospiro [ 4 -azaisobenzof uran- 
1( 3H) , 1 ' - cyclohexane] -4 ' -carboxamide, 
trans -3 -oxo-N- ( 5 -phenyl- 2-pyrazinyl) spiro [ 4- 
azaisobenzof uran-1 ( 3H) , 1 ' -cyclohexane] -4 ' -carboxamide, 
trans -3- oxo-N- ( 3-phenyl-5-isoxazolyl) spiro[ 4 - 

15 azaisobenzof uran- 1 ( 3H) , 1 9 -cyclohexane ] -4 ' -carboxamide, 
trans - 3 -oxo-N- ( 5 -phenyl- 2 -pyrimidinyl ) spiro [ 4 - 
azaisobenzof uran- 1 ( 3H) , 1 ' -cyclohexane ] -4 ' -carboxamide, 
trans -N- (4-benzoylphenyl) - 3 -oxospiro [ 5 -azaisobenzof uran- 
1 ( 3H ) , 1 ' - cyclohexane ] - 4 ' - carboxamide , 

20 trans-N- (4-benzoylphenyl } -3-oxospiro [ 6-azaisobenzof uran- 
1(3H) , 1* - cyclohexane] -4 ' -carboxamide, 
N- [5-(4-hydroxyphenyl)-2-pyrazinyl] -3- 
oxospiro I Isobenzof uran- 1 ( 3H ) , 4 ' -piperidine ] - 1 * - 
carboxamide, 

25 N - [ 5 - ( 3 -hydroxyphenyl ) - 2 -pyrazinyl ] - 3 - 

oxospiro! isobenzof uran- 1 ( 3H) * 4 ' -piperidine] -1 ' - 
carboxamide , 

4-f luoro-3-oxo-N- ( 5-phenyl-2- 

pyrimidinyl) spiro [is b nzof uran-1 ( 3H) , 4 ' -piperidine] -1 ' - 
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carboxamlde , 

7 - f luoro - 3 - oxo - N - ( 5 - phenyl - 2 - 

pyrimidinyl ) splro [ isobenzof uran- 1 ( 3H ) , 4 ' -plperidine ] - 1 ' - 
carboxamlde , 
5 6-ethyl-3-oxo-N-(5-phenyl-2- 

pyrazinyl ) splro [ isobenzof uran- 1 ( 3H) , 4 ' -plperidine ] - 1 ' - 
carboxamlde , 

6-hydroxy-3-oxo-N- ( 5-phenyl-2- 

pyrazinyl) spiro[isobenzof uran-1 ( 3H) , 4 ' -plperidine] -1 ' - 

10 carboxamlde , 

trans - 3 - oxo-N- ( 5 -phenyl- 2 -pyrimidinyl ) splro [ 5 - 
azaisobenzof uran- 1 (3H) , 1 ' -cyclohexane] -4 9 -carboxamlde, 
trans -N- [ 5 - ( 3 - f luorophenyl ) - 2 -pyrimidinyl ] - 3 -oxosplro [ 5 - 
azaisobenzof uran- 1 ( 3H) , 1 ' -cyclohexane] -4 ' -carboxamlde , 

15 trans-N- [5- ( 2-f luorophenyl) - 2 -pyrimidinyl ] -3-oxospirot 5- 
azalsobenzof uran- 1 ( 3H) , 1 ' -cyclohexane] - 4 9 -carboxamlde, 
trans -3 -oxo-N- ( 4 -phenyl- 2-oxazolyl ) splro [ 5- 
azalsobenzof uran-1 ( 3H) , 1 9 -cyclohexane] -4 9 -carboxamlde, 
trans-N- [5- ( 2-methylphenyl) -2 -pyrimidinyl] -3-oxospirot 5- 

20 azaisobenzof uran-1 (3H) , 1 ' -cyclohexane] -4 ' -carboxamlde, 
trans-N- [ 5- ( 3-raethylphenyl) -2 -pyrimidinyl] -3-oxospiro[ 5- 
azaisobenzof uran-1 ( 3H) , 1 ' -cyclohexane] -4 ' -carboxamlde, 
trans -N- [ 5 - ( 3 - f luorome thoxyphenyl ) - 2 -pyrimidinyl ] - 3 - 
oxosplro [ 5 -azaisobenzof uran-1 (3H) , 1 ' -cyclohexane] -4 ' - 

25 carboxamlde , 

trans-N- [ 5- ( 3 -f luoromethylphenyl) -2 -pyrimidinyl ] -3- 
oxospiro [ 5 -azaisobenzof uran-1 ( 3H) , 1 ' -cyclohexane] -4 ' - 
carboxamlde, 

trans-N- [ 5- ( 3-f luoro-5-raethoxyphenyl) - 2 -pyrimidinyl ] -3- 
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oxospiro[5-azaisobenzofuran-l(3H) , 1 ' -cyclohexane] -4 ' - 
carboxamide , 

trans -N- [ 5 - ( 2 - f luoro - 5 -me thylphenyl ) - 2 - pyrimidiny 1 ] - 3 - 
oxospiro[5-azaisobenzof uran-l(3H) , 1 9 -cyclohexane] -4 ' - 
5 carboxamide , 

trans-N- [ 4 - ( 3 - f luoromethoxyphenyl ) - 2 -oxazolyl ] - 3 - 
oxospiro! 5-azaisobenzof uran-1 (3H) , 1 ' -cyclohexane] -4 ' - 
carboxamide, 

trans-N- [5- ( 3-hydroxymethylphenyl ) -2 -pyrimidinyl] -3- 
10 oxospiro [ 5-azaisobenzof uran- 1 ( 3H) , 1 ' -cyclohexane] -4 ' - 
carboxamide, 

trans-N- [ 5- ( 3-hydroxyphenyl) -2 -pyrimidiny 1 ] -3- 
oxospiro[5-azaisobenzofuran-l(3H) , 1 ' -cyclohexane] -4 ' - 
carboxamide, 

15 trans - 3 -oxo-N- ( 5 -phenyl- 2 -pyrimidinyl ) splro [ 6 - 

azaisobenzofuran-l(3H) , 1 ' -cyclohexane] -4 ' -carboxamide, 
trans-N- I 5- ( 3-f luoromethylphenyl ) -2 -pyrimidinyl] -3- 
oxosplro[ 6-azaisobenzof uran-l( 3H) , 1 9 -cyclohexane] -4 9 - 
carboxamide , 

20 trans-N- [5- (3-f luoromethoxyphenyl ) -2 -pyrimidinyl] -3- 
oxospiro [ 6-azaisobenzof uran- 1 ( 3H) , 1 ' -cyclohexane] -4 ' - 
carboxamide , 

trans -3 -oxo-N- ( 6 -phenyl- 1 , 2 , 4-triazin-3-yl)spiro[6- 
azaisobenzofuran- 1( 3H) , 1 9 -cyclohexane ] -4 ' -carboxamide, 
25 trans-N- 1 5 - ( 2 -dif luoromethoxyphenyl ) - 3 - pyrazolyl ] - 3 - 
oxospiro [ 6-azaisobenzof uran-1 ( 3H) , 1 ' -cyclohexane ] -4 ' - 
carboxamide , 

tran s-N-[5-(3- dif luoromethoxyphenyl ) - 3 - pyra z ly 1 ] - 3 - 
oxospiro [ 6-azaisobenzof uran-l( 3H) , 1 ' -cyclohexane ] -4 # - 
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carboxamide , 

trans-N- [ 5 - ( 3 - f luorophenyl ) - 3 -pyrazolyl ] - 3 -oxospiro [ 6 - 
azaisobenzof uran-1 ( 3H) , 1 ' -cyclohexane] -4 ' -carboxamide, 
trans-N- [5- (4-f luorophenyl) -3-pyrazolyl] -3-oxospiro[ 6- 
5 azaisobenzofuran-l( 3H) , 1 ' -cyclohexane] -4 ' -carboxamide, 
trans-N- ( 4-benzoylphenyl) -3-oxospiro[ 7 -azaisobenzof uran- 
1 ( 3H ) , 1 ' - cyclohexane ] - 4 9 - carboxamide , 
trans -N- [ 1- ( 3 # 5 -dif luorophenyl ) - 4 - imidazolyl ] - 3 - 
oxospiro[ 7-azalsobenzof uran-1 ( 3H) , 1 ' -cyclohexane] -4 ' - 

10 carboxamide, 

trans-3-oxo-N- [ 2 -phenyl- 4 -pyr idyl ] spiro [ 7- 
azaisobenzof uran-1 ( 3H) , 1 ' -cyclohexane] - 4 ' -carboxamide, 
trans-3-oxo-N- ( 1 -phenyl -4 -pyrazolyl ) spiro [ 7 - 
azaisobenzof uran-1 ( 3H) , 1 ' -cyclohexane] -4 ' -carboxamide, 

15 trans-3-oxo-N- (1 -phenyl- 3 -pyrrolyl) spiro [ 7- 

azaisobenzof uran-1 ( 3H) , 1 ' - cyclohexane] -4 ' -carboxamide, 
trans-N- [ 1- ( 4 -f luorophenyl) -3-pyrazolyl] -3-oxospiro[ 7- 
azaisobenzof uran-1 ( 3H) , 1 ' -cyclohexane] -4 ' -carboxamide, 
trans - 3 - oxo - N- ( 1 - phenyl - 3-pyrazolyl ) spiro [ 4 - 

20 azaisobenzof uran-1 ( 3H) , 1 ' -cyclohexane ] -4 ' -carboxamide , 
trans - 3 - oxo - N- ( 1 - phenyl - 4 -pyraz oly 1 ) spiro [ 4 - 
azaisobenzof uran-1 ( 3H) , 1 ' -cyclohexane] -4 9 -carboxamide, 
trans -N- { 1 - ( 3 - f luorophenyl ) - 4 -pyrazolyl ] - 3 - oxospiro [ 4 - 
azaisobenzof uran- 1 ( 3H ) , 1 ' - cyclohexane ] - 4 ' - carboxamide , 

25 trans - 3 - oxo -N - ( 1 - phenyl- 3 - pyrazolyl ) spiro [ 6 - 

azaisobenzof uran-1 ( 3H) , 1 ' -cyclohexane] -4 ' -carboxamide, 
trans -N- [ 1 - ( 4 - f luorophenyl ) - 3 - pyrazolyl ] - 3 - oxospiro [ 6 - 
azaisobenzof uran - 1 ( 3H ) , 1 9 -cyclohexane ] - 4 ' - carboxamide , 
trans -N- 1 1 - ( 2 - f luorophenyl ) - 3-pyrazolyl ] - 3 - oxospiro [ 6 - 
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azaisobenzof uran-l(3H) , 1 ' -cyclohexane] -4 9 -carboxamide, 
trans -3 -oxo-N- ( 5-phenyl-l, 2, 4-thiadiazol-3-yl)spiro[ 6- 
azaisobenzof uran-l(3H) , 1 ' -cyclohexane ] -4 ' -carboxamide, 
trans - 3 - oxo-N- ( 5 -phenyl - 3 - isoxaz oly 1 ) splro [ 6 - 
5 azaisobenzof uran-l( 3H) , 1 9 -cyclohexane] -4 ' -carboxamide, 
trans - 3 - oxo - N- ( 6 -phenyl - 3 - pyridyl ) spiro [ 6 - 
azaisobenzof uran- 1 ( 3H) , 1 ' -cyclohexane ] -4 ' -carboxamide, 
trans - 3 - oxo-N- ( 2 -phenyl - 3 - thiazolyl ) spiro [ 6 - 
azaisobenzofuran-l(3H) , 1 ' -cyclohexane ] -4 ' -carboxamide 
10 or 

trans -3 -oxo-N- ( 2 -phenyl- 1 , 2 , 3- triazol-4-yl ) spiro [ 6- 
azalsobenzof uran-1 ( 3H) , 1 ' -cyclohexane] -4 ' -carboxamide. 

Among these compounds, the preferable compound is, 
for example, 

15 3 -oxo-N- ( 5 -phenyl- 2 -pyrazinyl) -spiro [ isobenzof uran- 
1(3H) ,4 ' -piperidine] -1 ' -carboxamide, 
3 -oxo-N- ( 7-trif luororaethylpyridol 3 . 2-b ]pyridin-2- 
yl) splro [Isobenzof uran- 1(3H) , 4 ' -piperidine] -1 9 - 
carboxamide , 

20 N - [ 5 - ( 3 - f luoropheny 1 ) - 2 - pyr imidiny 1 ] - 3 - 

oxospiro I isobenzof uran- 1 ( 3H) , 4 f -piperidine] -1 9 - 
carboxamide , 

trans -3 9 -oxo-N- ( 5-phenyl-2- 

pyr imidiny 1) spiro [cyclohexane- 1 , 1 ' ( 3 'H) -isobenzof uran] - 
25 4 -carboxamide, 

trans-3 # -oxo-N- [l-(3-quinolyl)-4- 

imidazolyl ] spiro [ cyclohexane- 1 , 1 9 ( 3 ' H) -isobenzof uran] -4- 
carboxamide, 

tran s - 3 - oxo-N- ( 5 - phenyl - 2 -pyrazinyl ) spiro [ 4 - 
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azaisobenzof uran-1 ( 3H) , 1 ' -cyclohexane] -4 ' -carboxamide , 
trans -N- [ 5 - ( 3 - f luorophenyl ) - 2 -pyrimidinyl ] - 3 -oxospiro [ 5 - 
azaisobenzofuran-l(3H) ,1' -cyclohexane] -4 ' -carboxamide, 
trans-N- [5- (2-f luorophenyl) -2 -pyrimidinyl] -3-oxospiro[ 5- 
6 azaisobenzof uran - 1 ( 3H ) , 1 ' -cyclohexane ] - 4 ' - carboxamide , 
trans -N- [ 1 - ( 3 , 5 - dif luorophenyl ) - 4 - imidazolyl ] - 3 -oxospiro [ 7 - 
azaisobenzofuran-l(3H) , 1 ' -cyclohexane] -4 ' -carboxamide, 
trans - 3 - oxo-N- ( 1 -phenyl- 4 -pyrazolyl ) spiro [ 4 - 
azaisobenzof uran-1 ( 3H) , 1 ' -cyclohexane] -4 ' -carboxamide, 
10 trans - 3 -oxo-N- ( 1 -phenyl- 3 -pyrazolyl ) spiro [ 6 - 

azaisobenzof uran-1 ( 3H) , 1 9 -cyclohexane ] -4 ' -carboxamide or 
trans -3 -oxo-N- ( 2 -phenyl- 1 , 2 , 3-triazol-4-yl ) spiro [ 6- 
azaisobenzof uran-1 ( 3H) , 1 ' -cyclohexane] -4 ' -carboxamide . 



15 is illustrated as follows. 

Compounds of this invention (I) can be synthesized, 
for example, by the following processes for production or 
the processes shown in examples, but these embodiments are 
not Intended to restrict the process for producing compounds 

20 of this invention (I). 
Production Process 1 



wherein Ar lp represents aryl or heteroaryl which may be 
25 substituted, the substituent being selected from the group 
consisting of halogen, nitro, lower alkyl, halo ( lower )alkyl, 
cyclo ( lower )alkyl, lower alkenyl, lower alkoxy. 



The process for producing compounds of this invention 



A compound of the general formula (II): 




ip 



N-Ar 
H 
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halo ( lower )alkoxy, lower alkylthio, lower alkanoyl, lower 
alkoxycarbonyl , a group of formula: -Q p -Ar 2p , and an 
optionally protected, lower alkylene optionally substituted 
with oxo, hydroxy ( lower ) alkyl or carboxyl group; 
5 Ar 2p represents aryl or heteroaryl which may be substituted, 
the substituent being selected from the group consisting of 
halogen, cyano, lower alkyl, halo (lower Jalkyl, lower alkoxy, 
halo ( lower Jalkoxy, di- lower alkylamino, lower alkanoyl, 
aryl, and an optionally protected hydroxy (lower) alkyl, 
10 hydroxy or lower alkyl amino group; 

Ar 3 represents phenyl which may be substituted by halogen 
or nitro; 

Q p represents a single bond or optionally protected carbonyl; 
is reacted with a compound of the general formula (III): 




(HI) 



wherein n, t , u, v, w and Y have the same meanings as mentioned 
above ; 

to provide a compound of the general formula (IV-1): 
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(iv-i) 



wherein Ar lp , n, t, u, v, w and Y have the same meanings as 
mentioned above; 

optionally followed by elimination of a protective group to 
5 give a compound of the general formula (1-1): 



H 
I 




(M) 



wherein Ar 1 , n, T, U, V, W and Y have the same meanings as 
mentioned above. 

This production process refers to the process for 
10 producing a compound of the general formula ( I ) , wherein X 
is nitrogen, that is, a compound of the general formula 
(I-D . 

When a reactant has an amino, hydroxy, carboxyl, oxo, 
carbonyl, or the like group which does not participate in 
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the reaction # the reaction may b carried out after 
prot cting the amino, hydroxy, carboxyl, oxo, carbonyl, or 
the like group with an amino protecting group, hydroxy 
protecting group, carboxyl protecting group, or oxo- or 
6 carbonyl-protecting group, followed by deprotection after 
completion of the reaction. 

m Amino protecting group" Includes aralkyl (for 
example benzyl, p-methoxybenzyl, 3 , 4-dimethoxybenzyl , o- 
nitrobenzyl, p-nitrobenzyl, benzhydryl, trityl); lower 

10 alkanoyl (for example formyl, acetyl, propionyl, butyryl, 
pivaloyl); benzoyl; arylalkanoyl ( for example phenylacetyl , 
phenoxyacetyl) ; lower alkoxycarbonyl (for example 
methoxycarbonyl , ethoxycarbonyl , propyloxycarbonyl , 
tert-butoxycarbonyl) ; aralkyloxycarbonyl (for example 

15 benzyloxycarbonyl , p -nitrobenzyloxycarbonyl , 

phenethyloxycarbonyl) ; lower alkylsllyl (for example 
trimethylsilyl, tert-butyldimethylsilyl); and the like, 
especially acetyl, pivaloyl. benzoyl, ethoxycarbonyl, 
tert-butoxycarbonyl, and the like. 

20 "Hydroxy protect iing group" includes lower alkyl (for 

example methyl, ethyl, propyl, isopropyl, tert-butyl); 
lower alkylsllyl (for example trimethylsilyl, tert- 
butyldimethylsilyl); lower alkoxymethyl (for example 
methoxymethyl, 2-methoxyethoxymethyl) ; tetrahydropyranyl; 

26 trimethylsilylethoxymethyl; aralkyl (for example benzyl, 
p-methoxybenzyl , 2 , 3 -dimethoxybenzyl , o-nitrobenzyl , p- 
nitrobenzyl, trityl); acyl (for example formyl, acetyl), and 
the like, especially methyl, methoxymethyl, 
tetrahydropyranyl, trityl, trimethylsilyl thoxymethyl. 
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t rt-butyldimethylsllyl, acetyl, and the like. 

•Carboxyl prot c ting group* includ s low r alkyl (for 
example methyl, ethyl, propyl, isopropyl, tert -butyl); 
lower haloalkyl (for example 2,2,2-trichloroethyl) ; lower 
5 alkenyl (for example 2-propenyl); aralkyl (for example 
benzyl, p-methoxybenzyl, p-nitrobenzyl, benzhydryl. 
trityl); and the like, especially methyl , ethyl, tert -butyl, 
2-propenyl, benzyl, p-methoxybenzyl, benzhydryl, and the 
like. 

10 "Oxo- or carbonyl-protecting group" includes acetal 

or ketal (for example ethylene ketal, trimethylene ketal, 
dimethyl ketal), and the like. 

The reaction between a compound of the general formula 
(II) and a compound of the general formula (III) is usually 
15 carried out by employing an equivalent to excessive mole, 
preferably an equivalent to 1 . 5 moles of compound ( III ) based 
on 1 mole of compound (II). 

The reaction is usually carried out in an inert solvent, 
and as the inert solvent, made is use of, for example, 
20 methylene chloride, chloroform, tetrahydrof uran , 
diraethylforraamide, dimethyl sulfoxide or the mixture, and 
the like, preferably. 

The aforesaid reaction may be preferably carried out 
in the presence of base. Including organic bases (for example 
26 triethylamine, diisopropylethylamine, pyridine, 4- 
dlmethylamlnopyrldine) or inorganic bases (for example 
sodium hydroxide, potassium hydroxide), and the like. 

The amount of the aforesaid base employed is usually 
an equivalent to excessive mole, preferably 1 to 5 moles 
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based on 1 mol of a compound of the general formula (II). 

Reaction temperatur is usually -30*0 to 200*0, 
preferably 20*C to 100*0 . 

Reaction time is usually 5 minutes to 7 days, 
5 preferably 30 minutes to 24 hours. 

At the conclusion of the reaction, the crude product 
of a compound of the general formula (IV-1) can be obtained 
by usual treatment. Thus obtained compound (IV-1) is 
purified by the conventional method, or not purified, if 
10 necessary followed by optional combination of elimination 
reaction of amino-, hydroxy-, carboxyl-, oxo- and 
carbonyl-protecting group to give a compound of the general 
formula (1-1) . 

The elimination of protecting groups may be carried 
15 out depending upon the kinds of the aforesaid protecting 
groups, the stability of a desired compound (1-1) and so on, 
for example, by the manner described in the literature 
I Protective Groups in Organic Synthesis, T.W.Greene, John 
Wiley & Sons, (1981)] or its similar manner, for example, 
20 solvolysis using acid or base, that is, for example 0.01 mole 
to a large excess of acid, preferably trif luoroacetic acid, 
formic acid, hydrochloric acid, or the like, or an equivalent 
mole to a large excess of base, preferably potassium 
hydroxide, calcium hydroxide, or the like; chemical 
25 reduction using metallic complex hydride, or the like; or 
catalytic reduction using palladium-carbon catalyst, Raney 
nickel catalyst, or the like. 
Production Process 2 

A compound of the general formula (V): 
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Ar 1p — NH 2 (V) 

wherein Ar lp has the same meaning as mentioned above; 

is reacted with a carboxylic acid of the general formula 

(VI): 




(VI) 



5 wherein n , t , u , v, w and Y have the same meanings as mentioned 
above; 

or its reactive derivative to provide a compound of the 
general formula (IV-2): 




(IV.2) 



10 wherein Ar lp , n, t, u, v, w and Y have the same meanings 
as mentioned above; 

optionally followed by elimination of a protecting group to 
give a compound of the general formula (1-2): 
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wherein Ar 1 , n, T, U, V, W and Y have the same meanings as 
mentioned above. 

This production process refers to the process for 
5 producing compounds of the general formula (I), wherein X 
is methine, that is, a compound of the general formula (1-2) . 

Reaction between a compound of the general formula 
(V) and a carboxylic acid of the general formula (VI) is 
usually carried out by employing 0 . 5 mole to excessive moles , 
10 preferably 1 mole to 1 . 5 mole of carboxylic acid (VI) based 
on 1 mole of compound (V) . 

The reaction is usually carried out in an inert solvent , 
and preferable examples of the inert solvent include 
methylene chloride, chloroform, tetrahydrof uran, 
16 dlmethylf ormamlde , pyridine or a mixture thereof, and the 
like. 

The aforesaid reaction is preferably carried out in 
the presence of condensing agents, for example N, N'- 
dicyclohexylcarbodiimide f N , N 9 - diisopropylcarbodiimide , 
20 1 - ( 3 - dimethylaminopropyl ) - 3 -ethylcarbodiimide , 1 - ( 3 - 

dimethylaminopropyl ) - 3 -ethylcarbodiimide hydrochloride , 
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benzotriazol- 1 -yl-oxy- tris - ( dime thy lamino ) phosphonium 
hexaf luorophosphat , benzotriazol- 1 -yloxy- tris - 

pyrrolidinophosphonium hexaf luorophosphat e, broraotris- 
( dimethylamino ) phosphonium hexaf luorophosphat e , 

5 diphenylphosphoryl azide , 1 , 1 r -carbonyldiimidazole , or the 
like. 

The aforesaid condensing agent is usually employed 
at 1 mole to excessive mole, preferably 1 mole to 1.5 moles 
based on 1 mole of compound (VI). 
10 Reaction temperature is usually -50 'C to 100 , 

preferably -20*C to 50*0 . 

Reaction time is usually 30 minutes to 7 days, 
preferably 1 hour to 24 hours. 

A compound of formula (1-2) is also produced by 
15 reacting a compound of the general formula (V) with a 
reactive derivative of the carboxylic acid (VI) instead of 
the carboxylic acid (VI). 

The reactive derivatives of carboxylic acid of the 
general formula (VI) include acid halides # mixed acid 
20 anhydrides, activated esters, activated amides, and the 
like. 

The acid halides of carboxylic acid of the general 
formula (VI) may be obtained by reacting a carboxylic acid 
of the general formula (VI) with a halogenatlng agent 
25 according to the conventional method. Halogenatlng agent 
includes thionyl chloride, phosphorus trichloride, 
phosphorus pentachloride, phosphorus oxychloride, 
phosphorus tribromide, oxalyl chloride, phosgene, and the 
like. 
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Th mixed acid anhydrides of carboxylic acid of the 
g neral formula (VI ) may be obtain d by reacting a carboxylic 
acid of the general formula (VI) with alkyl chlorocarbonate 
(for example ethyl chlorocarbonate); aliphatic carboxylic 
6 acid chloride (for example pivaloyl chloride) , and the like 
according to the conventional method. 

The activated esters of carboxylic acid of the general 
formula (VI) may be obtained by reacting a carboxylic acid 
of the general formula (VI) with N-hydroxy compound (for 
10 example N-hydroxysuccinimide , N-hydroxyphthalimide , 1- 
hydroxybenzotriazole ) ; phenol compound (for example 4- 
nitrophenol, 2 , 4-dinitrophenol , 2 , 4 , 5- trichlorophenol , 
pentachlorophenol) , or the like in the presence of a 
condensing agent (for example N, N'- 
15 dicyclohexylcarbodiimide, 1- (3-dimethylaminopropyl) -3- 
ethylcarbodi-imide) according to the conventional method. 

The activated amides of carboxylic acid of the general 
formula (VI) may be obtained by reacting a carboxylic acid 
of the general formula (VI) with for example 1,1'- 
20 carbonyldiimidazole, 1 , 1 ' -carbonylbis ( 2-methylimidazole ) , 
or the like according to the conventional method. 

Reaction between a compound of the general formula 
(V) and a reactive derivative of the carboxylic acid of the 
general formula (VI) is usually carried out by employing 0.5 
25 mole to excessive mole, preferably 1 mole to 1.5 moles of 
the reactive derivative of carboxylic acid (VI) based on 1 
mole of compound (V) . 

The reaction is usually carried out in an inert solvent, 
and preferable examples f the inert solvent include 
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raethylen chloride, chloroform, tetrahydrof uran, 
dim thylformamide, pyridin or a mixtur th r of, and the 
like. 

The aforesaid reaction proceeds in the absence of 
5 bases, but it is preferable to carry out the reaction in the 
presence of bases to promote the reaction smoothly. 

The aforesaid bases include organic bases (for 
example triethylamine , dilsopropylethylamine , pyridine , 
4-dimethylaminopyridine) or inorganic bases (for example 
10 sodium hydroxide, potassium hydroxide, sodium carbonate, 
potassium carbonate, sodium hydrogen carbonate), and the 
like. 

It is preferable to employ 1 mole to excessive mole 
of the aforesaid base to 1 mole of a compound of the general 
15 formula (V). When the aforesaid base is liquid, the 
aforesaid base can also be used as a solvent. 

Reaction temperature is usually -50 *C to 100*0 , 
preferably -20*0 to 50*0. 

Reaction time is usually 5 minutes to 7 days . 
20 preferably 30 minutes to 24 hours. 

A compound of the general formula ( I - 2 ) can be produced 
by treating a reaction mixture in the usual way after 
deprotectlon if the product has a protecting group at the 
conclusion of the reaction, or by treating the mixture 
25 directly in the usual way if the protective group is absent. 

Elimination of the protecting groups and post- 
treatm nt, and the like can be carried out according to the 
method d scribed in the aforesaid production process 1. 

Compounds of the general formula (1-1) or (1-2) may 
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r adily b Isolated and purified by th conventional 
separation t chnique, for example, solv nt extraction, 
recrystallization, column chromatography, preparative thin 
layer chromatography, or/and the like. 

5 These compounds may be converted into the 

pharmaceutically acceptable salts or esters by the 
conventional method, on the contrary, the conversion of the 
salts or esters into free compounds may also be carried out 
according to the conventional method. 

10 Compounds of the general formula (II), (III), (V) or 

(VI) are commercially available, or are prepared according 
to the methods described in the literature [Japanese Patent 
Unexamined Publication No . 94/263737-A, U.S. Patent 
No. 3301857, J. Org. Chem, 40: 1427 (1975), International 

15 Patent Publication W095/28389 or the like], or analogous 
methods thereto or the methods shown below or in Examples, 
optionally in combination. 
Exoduction Process A 

Ar 1p — NH 2 (V) 



O 




20 wherein L 1 represents halogen; Ar lp and Ar 3 have the same 
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meanings as given above; 

This proc ss refers to a proc ss for producing a 
compound of the general formula (II). Compound (II) is 
prepared by reacting a compound of the general formula (V) 
6 with a compound of the general formula JL according to this 
process . 

The reaction between a compound (V) and a compound 
1 is usually carried out by employing 0.5 mole to excessive 
mole, preferably an equivalent to 1.5 moles of compound 1 
10 based on 1 mole of compound (V) . 

The reaction is usually carried out in an inert solvent , 
and the preferable examples of the inert solvent include 
methylene chloride, chloroform, tetrahydrof uran , ethyl 
ether, benzene, toluene, dimethylf ormamide or a mixture 
15 thereof, and the like. 

It is preferable to carry out the reaction in the 
presence of bases. The aforesaid bases include organic bases 
(for example triethylamlne, diisopropylethylamine, 
pyridine, 4-dimethylaminopyridine) or Inorganic bases (for 
20 example sodium hydroxide, potassium hydroxide, sodium 
carbonate, potassium carbonate, sodium hydrogen carbonate) , 
and the like. 

It is preferable to employ an equivalent to excessive 
mole of the aforesaid base to 1 mole of a compound (V) . When 
25 the aforesaid base is liquid, the aforesaid base can be used 
also as a solvent. 

Reaction temperature is usually -78*0 to 100 *C, 
preferably -20*C to 50*C . 

Reaction time is usually 5 minutes to 7 days. 
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pref rably 30 minutes to 24 hours. 

Compounds of formula 1 are commercially available, 
or are prepared according to the conventional method, the 
methods described in Examples, or the like methods, 
5 optionally in combination. 
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Production Proc ss B 




Z (DM) 

wherein P 1 represents an amino protecting group; 
5 R 10 represents hydrogen, nitro, lower alkyl or lower alkoxy; 
L 1 , t, u, v and w have the same meanings as given above. 

This process refers to a process for producing 
compounds of the general formula (III-l). Compound (III- 
1) may so be prepared by the present process that a compound 
10 of the general formula 2 is subjected to dehydrogenated 
condensation with a compound of the general formula 1 to give 
a compound of th general formula A, which is subjected to 
r action with a compound of the general formula 5. in the 
pre6 nee of a base to yield a compound of the general formula 
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& and then the compound £ is cyclized by an intra-ra 1 cular 
H ck reaction to giv a compound of the g neral formula 2, 
and then the compound 2 Is subjected to reduction , optionally 
followed by elimination of amino protecting group P l . 
6 Amino protecting group P l includes the amino 

protecting groups described in the aforesaid production 
process 1. 

A step for preparing compound A by dehydrogenated 
condensation of compound 2 with compound 2. is usually carried 
10 out in an inert solvent, for example benzene , toluene, or 
the like. 

Reaction temperature is preferably from room 
temperature to the boiling point of a solvent used and 
reaction time is preferably from 30 minutes to 24 hours. 
15 A step for preparing compound £ from compound A is 

usually carried out in an inert solvent (for example benzene, 
toluene, methylene chloride, chloroform, acetonitrile , 
dimethylformamide) in the presence of base (for example 
triethylamine, diisopropylethylamine , pyridine, 4- 
20 dimethylaminopyridine) . 

Reaction temperature is preferably from 0*C to the 
boiling point of a solvent used and reaction time is 
preferably from 30 minutes to 24 hours. 

So-called intramolecular Heck reaction well known in 
25 the field of organic chemistry can be applied to the step 
for preparing compound 2 from compound £. 

The aforesaid st p is usually carri d out in an inert 
solv nt (for exampl benzene, toluen , tetrahydrofuran, 
acetonitrile , dimethylformamide , N-methylpyrrolidone ) in 
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the presence of palladium catalyst (f r example palladium 
acetate, palladium chloride) , phosphine ligand (for example 
triphenylphosphine, trl-2-f urylphosphine ) and base (for 
example potassium carbonate, triethylamine) f optionally 
5 additives (for example tetraethylammonlum chloride). 

Reaction temperature is preferably from room 
temperature to the boiling point of a solvent used in 
reaction and reaction time is preferably from 30 minutes to 
24 hours. 

10 As a method for reduction in the step for preparing 

compound (III-l) from compound 2, for example catalytic 
reduction is preferable. 

The catalytic reduction is usually carried out in an 
inert solvent (for example methanol, ethanol, methylene 

15 chloride, chloroform, tetrahydrof uran , dimethylf ormamide, 
acetic acid) in the presence of a catalyst such as 
palladium- carbon at 1 to 50 atmospheric pressure of 
hydrogen . 

Reaction temperature is preferably from room 
20 temperature to the boiling point of a solvent used and 
reaction time is preferably from 30 minutes to 24 hours. 

At the conclusion of the reaction, if a reaction 
product has a protecting group, compound (III-l) can be 
prepared by elimination of the protecting group. 
26 Elimination of a protecting group can be carried out 

according to the method described in the aforesaid 
production process 1 . 

This st p may also be carried out by elimination of 
the protecting group of compound 2, followed by reduction 
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of the resulting compound. 

Compounds of the general formula 2, 2. or 5. ar 
commercially available, or may be prepared according to the 
conventional method, the methods shown in Examples, or the 
like methods, optionally in combination. 
Production Process C 



1) Lithiation 

3 



>cX> 



O fl 



3) acid 

4 ) deketalation 





reduction 



1) 



introduction of 



a leaving group 
2) "CM 




hydrolysis 



1) CH 2 =PPh 3 

2) hydro- 
boration 





oxidation 



COOH 



(VI-1 ) 
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wh rein L 2 r pres nts hydrogen or halogen; 
Ph represents phenyl; 

Y 1 represents oxygen or lmlno substituted with lower alkyl 
5 or aryl; 

t, u, v and w have the same meanings as given above. 

This production process refers to the process for 
preparing compound of the general formula (VI-1). The 
compound represented by the general formula of (VI-1) is 

10 novel compound, which is not disclosed in the literature. 
The compound can be produced according to the present 
production process, that is, a compound of the general 
formula 2 is subjected to lithiation, reaction with compound 
2 and lactonlzation with an acid, followed by deketalation 

15 to yield a compound of the general formula 1&; and 1) 
methylene group is introduced to the compound 12, which is 
followed by hydroboration to give a compound of the general 
formula 11, and the compound is subjected to oxidation 
reaction, or 2) the compound 12 is reduced to give a compound 

20 of the general formula 12, which is subjected to introduction 
of a leaving group and then cyanization to give a compound 
of the general formula 12 . followed by hydrolysis of the 
compound 12 at the cyano group • 

Lithiation in the step preparing compound 111 from 

25 compound 2 is usually carried out by allowing compound 2 to 
be acted on by an organic lithium reagent (for example 
n-butylllthium, lithium 2,2,6, 6-tetramethyl-piperidid ) 
in an inert solvent (for example tetrahydrof uran, diethyl 
ether) . 
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Reaction temperature is usually from -120*0 to 0*0, 
pref rably from -100*0 to -50 0 and r action time is 
preferably from 1 hour to 4 hours. 

Reaction between the resulting lithio type and a 
5 ketone of the general formula 2. is usually carried out in 
an inert solvent (for example tetrahydrof uran, diethyl 
ether) . 

Reaction temperature is preferably from -100*0 to 
room temperature and reaction time is preferably from 10 
10 minutes to 2 hours. 

The resulting compound can be lactonized by treating 
with an acid (for example hydrochloric acid, sulfuric acid) . 

Reaction temperature is preferably from 0*0 to the 
boiling point of a solvent used and reaction time is 
15 preferably from 30 minutes to 8 hours. 

Compound 1£ can be prepared by subjecting the 
resulting lactone type to deketalation according to the 
conventional method. 

Reaction temperature is preferably from 50O to the 
20 boiling point of a solvent used and reaction time is 
preferably from 1 hour to 24 hours. 

The method used for converting oxo group to 
hydroxymethyl group, which is well known in the field of 
organic chemistry, can be applied to the step for preparing 
25 compound 11 from compound Ul and the step is usually carried 
out by reacting compound 1£ with for example 
methylenetriphenylphosphorane to Introduce a methylene 
group, followed by hydroboration in an inert solvent (for 
example benz ne, toluene, methylene chloride, chloroform. 
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ac tonitrile. t trahydrof uran, dimethylf orraamide) . 

In both steps for introducing methylene group and for 
hydroboration, reaction temperature is preferably from 0*C 
to the boiling point of a solvent used and reaction time is 
5 preferably from 30 minutes to 8 hours. 

The method used for oxidizing hydroxymethyl group to 
carboxyl group, which is well known in the field of organic 
chemistry, can be applied to the step for preparing compound 
(VI- 1) from compound 11 and the step is usually carried out 
10 by using an oxidizing agent such as sodium periodate and a 
catalytic amount of ruthenium chloride, in an inert solvent 
(for example benzene, toluene, methylene chloride, 
chloroform, acetonitrile , dimethylf ormamide ) . 

Reaction temperature is preferably from 0*0 to the 
15 boiling point of a solvent used and reaction time is 
preferably from 30 minutes to 8 hours. 

The method used for reducing oxo group to hydroxyl 
group, which is well known in the field of organic chemistry, 
can be applied to the step for preparing compound 12 from 
20 compound Hi and the step is usually carried out by using a 
reducing agent (for example sodium borohydride, lithium 
borohydride) , in an inert solvent (for example water, 
methanol, ethanol, tetrahydrof uran or a mixture thereof). 

Reaction temperature is preferably from -20*C to SO'C 
25 and reaction time is preferably from 10 minutes to 4 hours. 

The method used for converting hydroxy group to cyano 
group, which is well known in the field of organic chemistry, 
can b applied to the step for preparing compound 12 from 
compound 12 and the step is usually carried out by reacting 
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compound 12 with for example methan sulfonyl chloride, 
p-toluenesulfonyl chlorid , or th lik to conv rt hydroxy 
group to a leaving group in the presence of base (for example 
trlethylamine, pyridine), followed by reacting the 
5 resulting compound with a cyanide (for example sodium 
cyanide, potassium cyanide, tetraethylammonium cyanide, 
tetrabutylammonium cyanide). 

The step for converting hydroxy group to a leaving 
group is usually carried out in an inert solvent (for example 

10 methylene chloride , chloroform, ethyl acetate , acetonitrile , 
tetrahydrof uran , dimethylf ormamide ) . Reaction temperature 
is preferably from -20^3 to room temperature and reaction 
time is preferably from 10 minutes to 8 hours . 

The step for reacting with a cyanide is usually carried 

15 out in an inert solvent (for example tetrahydrof uran , 
dioxane, dimethylf ormamide , N-methylpyrrolldone , dimethyl 
sulfoxide). Reaction temperature is preferably from 50*0 
to 120*0 and reaction time is preferably from 2 to 24 hours. 

Hydrolysis of cyano group, which is well known in the 

20 field of organic chemistry, can be applied to the step for 
preparing compound (VI-1) by hydrolysis of the cyano group 
of compound 11 and the step is usually carried out by using 
an acid (for example hydrochloric acid, sulfuric acid) or 
a base (for example sodium hydroxide, potassium hydroxide, 

25 calcium hydroxide), in a solvent (for example methanol, 
ethanol, tetrahydrof uran, dioxane, water or a mixture 
thereof) . 

Reaction temperature is preferably from 50*C to the 
boiling point of a solvent used and reaction time is 
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preferably from 1 to 48 h urs . 

Compounds of the general formula (VI-1) have two kinds 
of stereoisomers represented by the general formula (VI- 
1-a) or (VI-1-b): 




wherein t. u, v and w have the same meanings as given above. 

These stereoisomers can be separated from the mixture 

by the conventional method such as chromatography, 
10 fractional recrystallization, and the like. 

Compounds of the general formula (VI-1-a) or (VI- 

1-b) can be prepared by using an intermediate product which 

is obtained by separation of the stereoisomers of the general 

compound 11, 12 or 12.. 
15 Compounds of the general formula B. or 2. are 

commercially available, or are prepared according to the 

conventional method, the methods described in Examples, or 

the like methods, optionally in combination. 

The utility of compounds of the present invention as 
20 a medicament Is proved by describing NPY antagonistic 

activity, for example, in th following pharmac logical 

tests • 

Pharmacological Test 1 (NPY binding Inhibition test) 
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cDNA sequence encoding human NPY Y5 receptor 
[International patent publication number W096/ 16542] was 
cloned into expression vectors pcDNA3, pRc/RSV (made by 
Invitrogen Inc.) and pCI-neo (made by Promega Inc.). This 
5 obtained expression vectors were transfected to host cells 
COS- 7, CHO and LM(tk-) (American Type Culture Collection) 
by cationic lipid method [Proceedings of the National 
Academy of Sciences of the United States of America, 84: 
7413(1987)] to give NPY Y5 receptor expression cells. 

10 A membrane sample prepared from the cells which 

expressed NPY Y5 receptor was incubated together with a test 
compound and [ l25 I ] peptideYY (NEN) (20,000cpm) in an assay 
buffer (25mM Tris buffer, pH7.4, containing lOmM magnesium 
chloride, ImM phenylmethylsulf onyl fluoride, 0.1% 

15 bacitracin and 0.5% bovine serum albumin) at 2 5*0 for 2 hours , 
then filtered through a glass filter GF/C and washed with 
5mM Tris buffer (pH7.4) containing 0.3% BSA. The 
radioactivity of the cake on the glass filter was measured. 
Nonspecific binding was measured in the presence of 1#M 

20 peptideYY and a 50% Inhibitory Concentration (IC50) of the 
test compound against specific peptideYY binding was 
determined [Endocrinology, 131s 2090(1992)]. The results 
are summarized in Table 1 . 
[Table 1] 

25 Inhibitory activities on NPY receptor binding 
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Compounds 



IC50 (nM) 



Example 1 
Example 9 
Example 23 
Example 26 
Example 32 
Example 44 
Example 50 
Example 55 



1.2 
0.72 

1.9 

2.5 
0.91 

1.5 
0.48 
0.59 




As shown above, compounds of this invention potently 
inhibited peptideYY (NPY homologue) binding to NPY Y5 
5 receptors . 

Pharmacological Test 2 (Antagonistic effect on bPP-inducert 
feeding behavior) 

A guide cannula (external diameter 0.8mm, internal 
diameter 0 . 5mm, length 10mm) was inserted stereotaxicly into 

10 the right lateral ventricle of male SD rats (7-8 weeks old, 
200-300g) anesthetized with pentobarbital (single 
intraperitoneal administration of 50mg/kg) and fixed by 
dental resin. The top of the cannula was located 0.9mm 
behind bregma, 1.2mm to the right of median line and 1.5mm 

15 depth from the brain surface so that, when injection needle 
is inserted into the guide cannula, the needle extends 2 mm 
beyond the tip of the guide cannula and reaches the lateral 
ventricle. After about 1-week recovery period, bovine 
pancreatic polypeptide (bPP, 5U g/lOU L/head, 0.01M, pH7.4 

20 phosphate buffered saline solution containing 0.05% bovine 
serum albumin) was Injected into the lateral ventricle. A 
test c mpound suspended in aqueous 0.5% methylcellulose was 
administered orally 2 hours before the administration of bPP 
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and the food consumption was measured 2 hours after 
administration of bPP. 

Compounds of this invention significantly inhibited 
the increase in food consumption induced by bPP (NPY 
5 homologue) which was administered to the lateral ventricle* 
Compounds of the general formula (I) can be 
administered orally or parenterally and may be formulated 
in the form suitable for administration to provide an agent 
for treatment of various diseases related to NPY, which 

10 include, for example, cardiovascular disorders ( for example 
hypertension, nephropathy, heart disease, vasospasm, 
arteriosclerosis), central nervous system disorders (for 
example bulimia, depression, anxiety, seizure, epilepsy, 
dementia, pain, alcoholism, drug withdrawal), metabolic 

15 diseases (for example obesity, diabetes, hormone 
abnormality, hypercholesterolemia, hyperlipidemia) , 
sexual and reproductive dysfunction, gastro-intestinal 
motility disorder, respiratory disorder, inflammation or 
glaucoma and the like, preferably, bulimia, obesity, 

20 diabetes and the like. In clinical use, compounds of this 
invention can be administered after being formulated, 
together with pharmaceutically acceptable additives, into 
an appropriate preparation according to the mode of 
administration. For said additives, those which are 

25 usually used in the field of pharmaceutical formulation may 
be used, for example, gelatin, lactose, sucrose, titanium 
oxide, starch, crystalline cellulos , hydroxypropyl 
methylcellulose , carboxymethy Icellulose , corn starch , 
microcrystalline wax, white petrolatum, magnesium 
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methasilicate alumlnate, anhydrous calcium phosphate, 
citric acid, sodium citrate, hydroxypropyl cellulose, 
sorbitol, sorbitan fatty acid ester, polysorbate, sucrose 
fatty acid ester, polyoxyethylene, hydrogenated castor oil, 
5 polyvinylpyrrolidone, magnesium stearate, light silicic 
anhydride, talc, vegetable oil, benzyl alcohol, gum arable, 
propylene glycol, polyalkylene glycol, cyclodextrin or 
hydroxypropyl cyclodextrin. 

A mixture with said additives may be formulated in 

10 the form of solid preparations (for example tablets, 
capsules, granules, powder, suppositories); or liquid 
preparations (for example syrups, elixirs, injections). 
Such preparations may be formulated according to techniques 
well-known in the art of pharmaceutical formulation. Liquid 

15 preparations may be in the form of preparations which are 
dissolved or suspended in water or other appropriate media 
when used and especially injectable preparations may be 
dissolved or suspended in physiological saline or glucose 
solution if necessary, optionally together with a buffer and 

20 preservative. 

Such preparations may contain 0.1 to 100 wt . % , 
preferably 1.0 to 60 wt.* of compounds of this invention and 
may also contain therapeutically effective other compounds. 

The compounds of the present invention can be used 

25 in combination with other agents useful for treating 
metabolic and/or feeding disorders. The individual 
components of such combinations can be administered 
separately at different times during the course of therapy 
or concurrently in divided or single combination forms . The 
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instant invention is therefore to be understood as embracing 
all such r gimes of simultaneous or alt mating treatment 
and the term "administering" is to be interpreted 
accordingly. It will be understood that the scope of 
5 combinations of the compounds of this invention with other 
agents useful for treating metabolic and/or feeding 
disorders Includes in principle any combination with any 
pharmaceutical composition useful for treating metabolic 
and/or feeding disorders. 

10 When compounds of this invention are used clinically, 

the dose and frequency of dosage may be varied depending upon 
the sex, age, body weight, the degree of symptoms and the 
kind and range of the desired treatment effects. A daily 
dose for an adult is 0 . 01-100mg/kg, preferably 0.03-3rng/kg 

15 orally, or 0 . 001 - lOmg/kg , preferably 0 . 001-0 . lmg/kg 
parenterally , preferably in a single dose or in divided 
doses . 

An ordinarily skilled physician, veterinarian or 
clinician can readily determine and prescribe the effective 
20 amount of the drug required to prevent, counter or arrest 
the progress of the condition. 

Best Mode for Carrying Out the Invention 

The following examples are provided so that the 
25 present invention may be more concretely illustrated but 
they should not be construed as limiting the invention in 
any way. 

Unl ss otherwise n ted, melting point was measured 
by MP -S3 Model (manufactured by Yanaglmoto Selsakusho) and 
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disclosed in this specification without correction. 
Exampl 1 

Preparation of N- ( 4 - henzoylphenyl 1 - 3 - 

oxospj ro f isoindoline- 1 , 4 ' -piperidine carboxamlde 
5 (1) Preparation of N-benzyl-N- ( 1-tert-butoxycarbonyl- 
1 , 2, 3 , 6-tetrahydropyridin-4-yl) -2-iodobenzamlde 

A mixture of N-tert-butoxycarbonyl-4-piperidone 
(l.llg) and benzylamine (597mg) dissolved in toluene (20mL) 
was stirred at 100*0 for 3 hours and then concentrated. 

10 Toluene (30mL), o-iodobenzoyl chloride (1.13g) and 
triethylarnine (0.70g) wore added to the residue and the 
mixture was stirred at 80*0 for 2 hours. The reaction 
mixture was poured into water and extracted with ethyl 
acetate. The ethyl acetate layer was dried over anhydrous 

15 Na 2 S0 4 and concentrated. The residue was purified by column 
chromatography on silica gel (hexane/ethyl acetate=4/l to 
1/2) to give the subject compound (2.44g). 
(2) Preparation of 2-benzyl-l ' - tert-butoxycarbonyl- 
1 ' , 6 ' -dihydro-splro [ lH-isoindole- 1 , 4 ' ( 5 ' H ) -pyridine ] - 

20 3(2H)-one 

To N-benzyl-N- ( 1- tert-butoxycarbonyl- 1 , 2 , 3 , 6- 
tetrahydropyridin-4-yl) -2-iodobenzamide (2 . 4g) dissolved 
in acetonitrile, palladium acetate (80mg), 

triphenylphosphine (187mg), anhydrous K 2 C0 3 (987mg) and 

25 tetraethylammonium chloride (591mg) were added and stirred 
at 80*0 for 6 hours. The reaction mixture was poured into 
wat r and extracted with ethyl acetate. The ethyl acetate 
lay r was dri d over anhydrous Na 2 S0 4 and concentrated. The 
residue was purified by column chromatography on silica gel 
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(hexane/ thyl acetate=4/l to 1/2) to give the subject 
compound (1.64g). 

(3) Preparation of 2 -benzyl- 1 9 -tert- 

butoxycarbonylspirol lH-isoindole-1 , 4 ' -piperidlne] -3 ( 2H) - 
5 one 

To a solution of 2-benzyl-l ' - tert-butoxycarbonyl- 
1 * , 6 9 -dihydrospirot lH-isoindole-1 . 4 9 ( 5 ' H ) -pyridine ] - 
3(2H)-one (l.Og) in chloroform ( 20mL ) , trif luoroacetic acid 
(20mL) was added and the mixture was stirred for 1 hour. The 

10 reaction mixture was concentrated. The residue was 
dissolved in methanol and hydrogenated with 4M hydrogen 
chloride/ethyl acetate in the presence of 20% palladium 
carbon at 1 atm of hydrogen for 14 hours. The catalyst was 
removed by filtration and the filtrate was concentrated. To 

15 the residue, aqueous IN sodium hydroxide (5mL), di-tert- 
butyl dicarbonate (655mg) and dioxane (lOmL) were added and 
the mixture was stirred at room temperature for 4 hours . The 
reaction mixture was poured into water and extracted with 
ethyl acetate. The organic layer was dried over anhydrous 

20 Na 2 S0 4 and concentrated. The residue was purified by column 
chromatography on silica gel (hexane/ethyl acetate=4/l to 
1/2) to give the subject compound (200mg). 

(4) Preparation of spiro [ IH-isoindole- 1 , 4 9 -piperidine] - 
3(2H)-one hydrochloride 

25 2-Benzyl-l ' -tert-butoxycarbonylspiro[ 1H- 

isoindole-1 , 4 ' -piperidine] -3 ( 2H) -one (200mg) was added to 
metallic sodium (235mg) in liquid ammonia (lOmL) and the 
mixture was stirred for 30 minut s. To the reaction mixture 
was added methanol, neutralized with a saturated ammonium 
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chloride aqueous solution and extracted with ethyl acetate. 
The organic lay r was dri d over anhydrous Na 2 SO< and 
concentrated. The residue dissolved in methanol was stirred 
together with 4M hydrogen chloride/ethyl acetate at 50*C for 
5 1 hour. The reaction solution was concentrated to give the 
subject compound (591mg). 

1 H-NMR (300MHz # DMSO-d 6 , <5ppm): 1.70-1.90 (2H, m) , 
2.00-2.20 (2H,m), 3.00-3.20 (2H,m), 4.20-4.40 (2H, m), 7.40 
(1H, d, J=7.5Hz). 7.51 (1H, t, J=7.5Hz), 7.59 (1H, t, 

10 J=7.5Hz), 7.84 (1H, d, J=7.5Hz). 

(5) Preparation of phenyl N- ( 4 -benzoylphenyl ) carbamate 

To 4-aminobenzophenone (1.97g) dissolved in pyridine 
(50mL), phenyl chlorocarbonate (1.38g) was added at O'C and 
the mixture was stirred at room temperature for 1 hour. The 

15 reaction mixture was poured into water and extracted with 
ethyl acetate. The organic layer was dried over anhydrous 
Na 2 S0 4 and evaporated. The residue was purified by column 
chromatography on silica gel (hexane/ethyl acetate=4/l to 
1/2) to give the subject compound (3.1g). 

20 (6) Preparation of N - ( 4 -benzoylphenyl ) -3- 

oxospiro[isoindoline-l , 4 9 -piperidine] -1 ' -carboxamide 

A mixture of spiro[ lH-isoindole- 1 . 4 ' -piperidine] - 
3 (2H) -one hydrochloride (48mg), triethylamine (0.14mL) and 
phenyl N-( 4 -benzoylphenyl) carbamate (58mg) was stirred in 

25 chloroform at 80*0 for 2 hours. The reaction mixture was 
poured into water and extracted with chloroform. The 
organic layer was dried ov r anhydrous Na 2 S0 4 and 
concentrat d. The residu was purified by column 
chromatography on silica gel (hexane/ethyl acetate=4/l to 
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1/2) and crystallized from ethyl ether-hexane to give the 
subj ct compound (49mg) as colorless crystals (melting point 
253*0) . 

Compounds of Example 2 and 3 were obtained in the 
5 similar manner as Example l-(6) by replacing phenyl N- 
( 4 -benzoylphenyl) carbamate used in Example l-(6) by the 
corresponding materials, respectively. 



Example 2 

10 3-oxo-N- ( 5-phenyl-2-pvrazlnvl)spirorisolndoline-l , 4 [ - 
pi peridlnel -1 [ -carboxamidc 

melting point 286-287*0 



Example 3 

15 N- f 7 -methyl- 2 -quinolvl ) - 3-oxospiro f isoindollne- 1 . 4 ' - 
p1 pyridine 1 - 1 ' -carboxamide 

melting point 194-1960 



Example 4 

20 Preparation of N- ( 4-benzoylphenyl) -2-methyl-3- 

oxospirof lsoindollne-1 . 4 ' -piperldlnel -1 ' -carboxamide 

The subject compound was obtained in the similar 

manner as Example l-(6) by replacing spiro[ lH-isoindole- 

1 , 4 9 -piperldine] -3 ( 2H) -one hydrochloride by 2- 
25 methylspiro[ lH-isoindole-1 , 4 ' -piperidine] -3 ( 2H) -one 

hydrochloride . 

melting point 154-156*0 



Example 5 
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Preparation of N-f 4 -benzovlohenvl 1-3.4 -dihydro -3- 
nynfipirof lfio-qulnoline-lf 2H) . 4 ' -piperldlne 1 - 1 ' - 
fiflrhovamlde 

Spiro[isoquinoline-l (2H) , 4 ' -piperldlne ] -3 ( 4H) -one 
5 hydrochloride (30mg) and phenyl N-(4- 

benzoylphenyl) carbamate (37mg) were dissolved in dimethyl 
sulfoxide (2mL) and stirred together with aqueous ION sodium 
hydroxide (12 ML) at room temperature for 30 minutes. The 
reaction mixture was poured into water and extracted with 

10 ethyl acetate (20mL). The organic layer was washed with 
water (20mL) and saturated saline solution (20mL) r then 
dried over anhydrous Na 2 S0 4 and concentrated. The residue 
was purified by column chromatography on silica gel 
(hexane/ethyl acetate=4/l to 1/2) and recrys tallized from 

15 chloroform- acetone (1:3) to give the subject compound ( 81mg ) 
as colorless crystals (melting point 241-243*C). 

Compounds of Example 6 to 21 were obtained in the 
similar manner as Example l-(6) or Example 5 by using 
spiro[isoquinollne-l ( 2H) , 4 ' -piperidine] -3 ( 4H) -one 

20 hydrochloride and phenyl carbamate derivatives 
corresponding to the desired compounds. 

Example 6 

3.4-DlhyflrQ-3-oxo-N- ( 5 -phenyl 
25 pyrazlnyl ) spirof isoquinol Ine- 1 ( 2H ) ■ 4 ' -piperidine 1 -1 ' - 

flarboxamldft 

melting point 237-239*0 

Example 7 
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•y 4-nihvdro-N-r7-mAthvl-2-miinolvll-3- 
nYngplroflfiQqntnnllne^K 2H1 .4 ' -nl nftrldine 1 - 1 ' - 

melting point 216-218*0 

5 

Example 8 

N-f4-acetvlphftnyl1-3 , 4 -dihydro- 3 -oxospi ro \ isoqul nollne- 
1 ( 2H) .4' -plperidinel -1 ' -carboxamide 
melting point>300 < C 

Example 9 . . 1 H ' ' 

3 . 4-Dihydro-3-oxo- N- \ 1 - ( 2 -quinolyl ) -4-" 

Imldazolyll spiro f i soquinoline- 1 ( 2H) . 4 ' -plperidine 1 -1 ' - 

carfrpxamide 
15 melting point 264-266^ 



Example 10 

3 , 4-Dihydro-3-oxo-N- ( 5-oxo-5 .6.1. 8-tetrahydro-2- 
naphthyl)spirorisoqulnollne -lf 2H) , 4 ' -plperidine 1 - 1 ' - 

20 carboxamlde 

melting point 220, 5-222 . 2*C 



Example 11 

3 . 4-Dihydro-N- f 5- f 2 -methyl - 1 -propen yl 1 -2- pyrazlnyll -3- 

25 oxQSpirof isoquinoline-1 (2H) .4 ' -piperldlnel -1 : - 
cflrbQxamlde, 

melting point 232 . 9-236 . 5*C 



Example 12 
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3 4 -Dihydro - 3 - oxo-N- ( 3 -phenyl -5- 

1 finYflzolvnsDlrof tsoauinollne-l ( 2HK 4 y -DlnerldlnftN 1 ' - 
narboxamide 

melting point 239-241X: 

5 

Example 13 

N- M - f7-benzof b 1 f nranyH - 4 - lmidazoly ll -3 , 4 - dihydro- 3 - 

oxospirorisoguinoline-l(2H) ,4 ' -piperiflinel -1 
carboxamifle 

10 melting point 192-194*0 

Example 14 

N- f 1- ( 3-dif luoromethoxyphenyl) - 4 -imldazolyl 1 -3.4- 
dihydrQ-3-oxQSpirQf isoqulnoline-l ( 2H) , 4 ' -plperidinel -1 ' - 
15 carboxamlde 

melting point 161-163^ 

Example 15 

3 , 4 -Dihydro- 3 - oxo- N- \ 4 - ( 2 - 

20 pyridylcarbonyllphenylls pirorisoquinoline-1 ( 2H) - 4 ' - 
piperldlnel -1 ' -carboxamlde 

melting point 162-164X3 

Example 16 

25 N- f 3 , 4 -dichlorophenyl ) - 3 , 4 -dih ydro- 3 - 

oxosplrof lfioquinollne-1 (2H 1.4' -piperidine 1 - 1 ' - 

fiflrt)oxam1dft 

melting point>300 l C 



WO 01/14376 PCT/JP00/05427 

74 

Example 17 

N-M- (VchlQrophftnvl ) -4 - imidazolvl 1 -3 . 4-dihvdro-3- 
pypfiP 1 rn r IgQquinollnft- 1 (2U) . 4 ' -plperidine 1 -1 ' - 

5 melting point 255-258*0 

Example 18 

3 4 -Dlhvdro- 3 - oxo-N- ( 5 -phenyl - 2 - 

fhlaznl Y l IspJror lsoauinollne-1 ( 2H) , 4 ' -plperidine 1 - 1 [ - 
10 narboxamide 

melting point>300 c C 



Example 19 

? , 4-Dihydro-3-oxo-N- f 5 - ( 2 -pvridvl ) - 2 - 
15 pyraslnvllspirof 1 sogn i noline - 1 ( 2H) . 4 ' -plperidine 1 - 1 [ - 
narhoxamide 

melting point 223-225*0 



Example 20 

20 3 . 4-Dihydro-N- ( 4 -methyl- 2-benzot.hiazolvl ) -3- 

nvnsplror isoqulnoline-l( 2H1 .4' -plperidine 1 - 1 ' - 

carboxamide 

melting point 144-146*0 

25 Example 21 

N- ( 5-chloro- 2 -benzoxazolyl 1 - 3 t 4 -dihydro- 3 - 
nxnsplro f IsoguinQline-l ( 2H) . 4 9 -plperidine 1 -1 ' - 
narboxamlde 

melting point 256-258*0 
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Example 22 

PrftPfl T ' at ' lQn of N-f4-benzoylphenvH-3- 

oyncpi m r 1 fiobenzof uran - 1 ( 3H ) , 4 9 -Piperidine 1-1 ' - 

5 cflrhoxamifle 

A mixture of spiro[isobenzofuran-l( 3H) , 4 ' - 
piperidine] -3-one hydrochloride (48mg), phenyl N-(4- 
benzoylphenyl) carbamate (58mg) and triethylamine (0.14mL) 
in chloroform (5mL) was stirred at 80*C for 2 hours. The 

10 reaction mixture was poured into water and extracted with 
chloroform (20mL). The organic layer was washed with 
saturated saline solution (20mL) , then dried over anhydrous 
Na 2 S0 4 and concentrated. The residue was purified by column 
chromatography on silica gel (hexane/ethyl acetate=4/l to 

15 1/2) and recrystallized from ethyl ether-hexane to give the 
subject compound (81mg) as colorless crystals (melting point 
161-163t; ) . 

Example 23 

20 Preparation of 3-qxq-N- f 5-pheny] - 2 -pyrazinyl ) - 

spl ro r j sohftn zof uran ■ 1 f 3H ) , 4 ' -piperidine 1 - 1 [ -narhoxamlde 
(l)Preparation of phenyl N - ( 5 -phenyl- 2- 

pyrazinyl) carbamate 

Phenyl chlorocarbonate (15.05 mL) was added at 0*C to 

25 a solution of 2-amino-5-phenylpyrazine (17.12 g) in pyridine 
(200 mL). The mixture was stirred at room temperature for 
2 hours. To the reaction mixture was added water (200 mL) 
and ethyl ether (200 mL) . The whole was stirred to provide 
a suspension containing the subject compound as a crystal. 



WO 01/14376 PCT/JP00/05427 

76 

The crystal was collected by filtration and further washed 
with thyl ether (50 mL) and th n dried under reduced 
pressure to provide the subject compound (24.57 g) as 
colorless crystals (melting point 192-198*0, decomposed ). 

5 (2 preparation of 3-oxo-N- ( 5-phenyl-2-pyrazinyl) - 

spiro [ isobenzof uran - 1 ( 3H ) . 4 ' -piperidine ] - 1 9 - carboxamide 
(Crystal Form A) 

A mixture of spiro[isobenzofuran-l(3H) ,4 ' - 
piperidine] -3-one hydrochloride (6.24 g, 26.6mmol), phenyl 

10 N- ( 5 -phenyl- 2 -pyrazlnyl) carbamate ( 7.59 g, 26.0 mmol) and 
trlethylamine (18 mL. 180 mmol) in chloroform (200 mL ) was 
stirred at 80*C for 3 hours . The reaction mixture was washed 
with saturated aqueous sodium bicarbonate (100 mL). After 
the organic layer was washed with 10% citric acid aqueous 

15 solution (100 mL), IN aqueous sodium hydroxide (100 mL) and 
then saturated saline solution (100 mL), the organic layer 
was dried over anhydrous Na 2 S0 4 and then concentrated. The 
residue was purified by column chromatography on silica gel 
(hexane/ethyl acetate«l/2) to provide the subject compound 

20 as a colorless solid. The solid was washed with diethyl 
ether (30 mL) to provide the subject compound (8.23g) as a 
crude crystal. The crystal was dissolved in hot ethyl 
acetate (300 mL). After removal of about 100 mL of ethyl 
acetate by distillation, the white suspension began to occur. 

25 At this point the distillation was stopped and the whole was 
cooled and then kept at room temperature for 14 hours. The 
colorl ss prisms formed was collected by filtration, which 
was washed with heptane (20 mL) . The obtained crystal was 
dried at 50"C in vacuo for 6 hours to provide the subject 
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compound (Crystal Form A) (5.17 g) as colorless prisms 
(melting point 210-211'C). 

Powder X-ray diffraction 

5 
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Above powder X-ray diffraction analysis data were 
measured by RINT1100 (manufactured by Rigaku International 
10 Corporation) and analysis methods were as follows: 
X-ray radiation sourc : Cu, 
tube voltage : 40kV, 
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tub current : 30mA # 

raonochromater : automatic monochromater , 

monoreceiving slit : 0.60 mm, 

goniometer : Wide angle goniometer, 
5 scan step : 0.02 deg., 

scan speed : 2.00 deg./min., 

divergence slit(DS) : 1 deg. , 

scattering slit : 1 deg., 

receiving slit (RS) : 0.15 mm, 
10 measured temperature : ambient temperature. 

(3) Preparation of 3-oxo-N- ( 5-phenyl-2- 
pyrazinyl)spiro[isobenzofuran-l( 3H) , 4 ' -piperidine] -1 ' - 
carboxamide (Crystal Form A) - an alternative method for 
preparation - 

15 Crude crystals (2 g) prepared by the above procedure 

(2) was dissolved under heating into tetrahydrof uran (20 mL) . 
After confirming complete dissolution, the mixture was 
cooled to the room temperature by standing it at room 
temperature. Heptane (27 mL) was dropwise added to the 

20 tetrahydrof uran solution, followed by stirring at room 
temperature for 15 hours. The yielded colorless crystals 
were collected by filtration, washed with heptane (5 mL) 
and dried in vacuum at 30*0 for 15 hours to obtain the 
above-identified compound in crystal form A (1.82 g). 

25 (4) Preparation of 3-oxo-N- ( 5-phenyl-2- 

pyrazinyl ) spiro [ isobenzof uran- 1 ( 3H ) , 4 ' -piperidine ] - 1 ' - 
carboxamide (Crystal Form B) 

Crude crystals (2 g) pr pared by the above procedure 
(2) was dissolved under heating int dlmethylf ormamide (6 



WO 01/14376 PCT/JP00/05427 

79 

mL). After confirming complete dissolution, water (13 mL) 
was dropwlse add d at 80*0 and th resultant mixture was 
cooled to room temperature, followed by stirring for 15 hours . 
The yielded colorless crystals were collected by filtration 
5 at room temperature, washed with heptane (5 mL) and dried 
in vacuum for 15 hours at room temperature to obtain 1.78 
g of the above-identified compound in the crystal form B as 
colorless prisms (melting point; 208*0 measured without 
correction by the use of Melting Point B-545 distributed by 
10 Buchi Company) . 
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Powder X-ray diffraction 
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5 Above powder X-ray diffraction analysis data were measured 
by the same conditions as Example 23(2). 
(5) Preparation of 3-oxo-N- (5-phenyl-2- 
pyrazinyl ) spiro [ isobenzof uran- 1 ( 3H ) , 4 ' -piperidine ] - 1 ' - 
carboxamlde (Crystal Form C) 
10 Crude crystals (2 g) prepared by the above procedure 

( 2 ) was dissolved under h ating into tetrahydrof uran ( 20 mL ) . 
After confirming complete dissolution, the solution was 
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cool d to -30*0. Heptane (30 mL) was dropwlse added to the 
t trahydrofuran solution, follow d by stirring at -30*0 for 
one hour. The yielded colorless crystals were collected by 
filtration, washed with heptane (5 mL) and dried in vacuum 
5 at room temperature for 15 hours to obtain 1.90 g of the 
above-identified product (monotetrahydrof uran solvate, the 
crystal form C) as colorless fine granules. 
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Powder X-ray diffraction 
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5 Above powder X-ray diffraction analysis data were measured 
by the same conditions as Example 23(2). 
(6) Preparation of 3-oxo-N- ( 5-phenyl-2- 
pyrazinyl ) spiro [ isobenzof uran- 1 ( 3H ) , 4 ' -piperidine ] - 1 ' - 
carboxaraide (Crystal Form D) 

10 Spiro [ isobenzof uran- 1 ( 3H ) , 4 ' -piperidine ] -3-one 

hydrochloride (515 mg) and phenyl N- ( 5 -phenyl- 2- 
pyrazinyl) carbamate (583 mg) were dissolved into dimethyl 
sulfoxide (2.6 mL) # followed by dropwise addition of 
dimethylbenzylamine (0.33 mL) . The temperature of the 

15 resultant mixture was raised up to 50 *C # and the mixtur 



WO 01/14376 PCT/JP00/05427 

83 

was stirred for one hour. The reaction mixture was cooled 
to room t mperature, and acetonitrile/water <1:2) mixture 
solution (7.8 mL) was dropwise added. At the time when 0.2 
mL of the mixture solution was added, seed crystal was added. 
5 The resultant mixture was stirred at room temperature for 
6 hours. The yielded colorless crystals were collected by 
filtration, washed with acetonitrile/water (1:1) and dried 
in vacuum at room temperature for 15 hours to obtain the 
above-identified compound (793 mg) as crude colorless 

10 crystals. Crude crystals (26 g) prepared by the repetition 
of the above procedure were suspended in water-saturated 
isopropyl acetate (143 mL). The mixture was seeded with 
seed crystal and stirred at room temperature for 18 hours. 
The yielded crystals were collected by filtration, washed 

15 with isopropyl acetate (20 mL) and dried in vacuum at 30*C 
for 15 hours to obtain the above-identified compound in the 
crystal form D ( 25 . 2 g) as colorless crystals (melting point ; 
206*0 measured without correction by the use of Melting Point 
B-545 distributed by Buchi Company). 

20 
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Powder X-ray diffraction 
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337 


28.040 


1036 


28.620 


188 


29.080 


852 


30.160 


328 


30.880 


617 


31.820 


728 


37.460 


315 



5 Above powder X-ray diffraction analysis data were measured 
by the same conditions as Example 23(2). 
(7) Preparation of 3-oxo-N- ( 5-phenyl-2- 
pyrazinyl)spiro[isobenzofuran-l(3H) ,4' -plperidin ]-l 9 - 
carboxamid (Crystal Form B) - an alternative method for 

10 preparation - 



WO 01/14376 PCT/JP00/05427 

85 

Crude crystals (26g) prepared by the above procedure 
(6) was suspended in acetonltrlle (260 mL) . The mixture was 
seeded with the seed crystal prepared by the above procedure 
(4) and stirred at room temperature for 24 hours. The 
5 yielded crystals were collected by filtration, washed with 
acetonitrile (50 mL) and dried in vacuum at 30*C for 15 hours 
to obtain the above-identified product in the crystal form 
B (25.5 g) . 

Compounds of Example 24 to 39 were obtained in the 
10 similar manner as Example 22 by replacing phenyl N-(4- 
benzoylphenyl ) carbamate used in Example 22 by the 
corresponding materials, respectively. 



Example 24 

15 N- ( 7-methyl-2-quinolyl ) -3-oxosplrof isobenzof uran- 1 ( 3H) 
4 I -piperidinel -1 ' -carboxamide 

melting point 178-180*0 



Example 25 

20 3-Oxo-N- (3-phenyl-5-isoxazolyl 1 - spiro f isobenz of uran- 
1(3H) .4' -piperidinel -1 ' -cflrboxamlde 
melting point 239-242*C 

Example 26 

25 3-Oxo-N- (7-trifluoronml-hyl pyridor 3. 2-hl pyrldin- 2 -yll - 

spiro f isohftnzof uran- 1 ( 3H 1 . 4 ' -piperidine 1-T - narboxamide 
melting point 246-248*0 



Example 27 
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3-Oirn.N-f 5-nhenYl-2- pyrimidinyl Usplrofisobenzofuran- 
i (^H^ A 1 -ploer i d 1 nft 1 ■ 1' -carboxamlde 
melting point 211-214 C C 

5 Example 28 

3-Oxo-N-fl-f 3-quinolyl)-4- 

imldazQlvllspirQf isobenzofuran-l f 3H) , 4 ' -piperidine 1 - 1 ' - 
narhoxamide 

melting point 251-254*0 

10 

Example 29 

3-Oxo-N- ( 5-phenyl- 3-pvrazolvl ) splro f isobenzof uran- 
1 ( 3H1 , 4 ; -piperidine! -1 ' -carboxamide 
melting point 160-165*0 

15 

Example 30 

N- T 5 - ( 4 - chlorophenyl ) - 3 -pyrazolyl 1-3- 
oxospirof isobenzofuran-l(3H) . 4 ' -piperidine 1 -1 ' - 
carboxamlde 
20 melting point 255-258*0 

Example 31 

3-oxo-N- f5-f 3-qulnolyl)-3-pyrazQlYl1spirorisQfrftnzofuran- 
1 ( 3H) ■ 4 : -piperidine! -1 ' -carboxamide 
25 melting point 253-257*0 

Example 32 

N-f 5-f 3-flHoropheny3 l-Z-pyrimidiny] 1-3- 
oxospiro f isobenzof uran- 1 ( 3H) , 4 : -piperidine 1 - 1 ' - 
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rflrhoxflmide 

melting point 122-125*0 

Powder X-ray diffraction 

5 
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1015 
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34.16 
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38.12 


918 


42.36 


625 


43.88 


528 



Above powder X-ray diffraction analysis data were 
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measured by RINT2100 Ultima* System(2 KW) (manufactured by 
Rigaku Int rnational Corporation) and analysis methods were 
as follows: 

X-ray radiation source : Cu, 
6 tube voltage : 40kV, 

tube current : 30mA, 

monochromater : automatic monochromater, 

monoreceiving slit : 0.15 mm, 

goniometer : Horizontal goniometer I, 
10 scan step : 0.02 deg., 

scan speed : 2.00 deg./min., • 

divergence slit(DS) : 1 deg.. 

scattering slit : 1 deg., 

receiving slit (RS) : 0.15 mm, 
15 measured temperature : ambient temperature. 

Example 33 

^nyn-N-f5-f3 >trlfluQromethvlphenY3 ) -2- 

pyrini1dinYnspirQfisQ h ft n7nfnran-l(3H) . 4 ' -niner.1 rti nft 1 - 1 [ - 
20 narboxamlde 

melting point 190-192*0 

Example 34 

.w.hlnronhftnvl1-2-nvr1m1dinvl1-3- 
25 nvnsplrn f i ftnbenzofnran - 1 ( 3H ) , 4 ' -nineridine 1 - 1 ' - 
n»rhoxamtde 

melting point 126-128*0 



Example 35 
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M-{7-rtlfl» Q rQmftthQyvpvridQr3.2-blPvridin-2-vlU.V 
nvnapl ro f isobenzof uran- 1 ( 3H1 . 4 [ -pjperidine l-l'- 

oarhoxflmide 

melting point 193*C 

5 

Example 36 

VQyo-N- ( 5 -phenyl -1 , 2 - 4 - thiadlazol- 3 - 
yl )splrof isobenzof uran- 1 f 3H) , 4 ' - piper idin el - 1 ' - 
carboxamide 
10 melting point 239-241*0 

Example 37 

N-f W3-( 2-hydroxyethyl ) phenyl 1-4 -imldazolyll- 3- 
oxospirof isobenzof uran-l(3H ) , 4 ' -plperidlne 1 -1 ' - 
15 garboxamide 

melting point 99-100*0 

Example 38 

N- [ 4- ( 1 -ethyl - 2 - imidazolyl ) phenyl 1 - 3 - 
20 oxospirof Isobenzof uran- 1 ( 3H) .4'-piperidine1-l'- 
carboxamide 

melting point 221-223*0 

Example 39 

25 N-fl-f 3-mft*hoxyphenyl 1 -4 -imi riazolyl 1-3- 

nvngpirn f 1 Rnbenzofuran-1 ( 3H ) . 4 ' -piperidine 1 -1 ' - 

carhoxamldfl 

melting point 208-210t: 
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Exampl 40 

P^ny^ yi i« r iT>n-ri snhf>n7 . ofw ran-1f3H). 4*^1^1 fllnft 1-1'- 
f?arl>ftr amlde 

5 A mixture of 6-f luorospiro[isobenzof uran- 1( 3H) . 4 ' - 

piperidine]-3-one hydrochloride (64mg). phenyl N-(5- 
phenyl-2-pyrazinyl)carbamate (73mg) and triethylamine (174 
ML) in chloroform (5mL) was stirred at 80*C for 2 hours. 
The reaction mixture was poured into water and extracted with 

10 chloroform (20mL). The organic layer was washed with 
saturated saline solution (20mL) . then dried over anhydrous 
Na 2 S0 4 and concentrated. The residue was purified by column 
chromatography on silica gel (hexane/ethyl acetate=4/l to 
1/2) and recrystallized from ethyl ether-hexane to give the 

15 subject compound (lOlmg) as colorless crystals (melting 
point 222-224 < C). 

Example 41 

Prppp^^"" of fi-fi"oro-3-oro-N-(5-phftny l -2- 
20 FY r-i mi flinv l ) EQ [ * sn-hf>nzofuran- 1 HH ) . 4 ' -P . 1 Perl ( 1 1 ne 1 - 
■) ' .farhnyamlde 

The subject compound was obtained in the similar 
manner as Example 40 by replacing phenyl N- ( 5-phenyl-2- 
pyrazinyl) carbamate used in Example 40 by phenyl N-(5- 
25 phenyl - 2 -pyrimidiny 1 ) carbamate . 

melting point 176- 178*0 



Example 42 

p r gp*ratmr B- fliifti-o-3-nxn-N-(5-nhfmv l -2- 
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pyrnz 1 n y 1 ) "P 1 ™ f * "^n«n-fnr«n - 1 f 3H ) . 4 : -pjpftrl d i ne 1 - 1 ' - 
cflrho Yflinlde 

A mixture of 5-f luorosplrol isobenzof uran-1 ( 3H) . 4 ' - 
piperidine] -3-one hydrochloride (64mg), phenyl N-(5- 

5 phenyl-2-pyrazinyl)carbamate (73mg) and triethylamine (174 
Hh) in chloroform ( 5mL) was stirred at 80*0 for 2 hours. 
The reaction mixture was poured into water and extracted with 
chloroform (20mL). The organic layer was washed with 
saturated saline solution (20mL) , then dried over anhydrous 

10 Na 2 S0 4 and concentrated. The residue was purified by column 
chromatography on silica gel ( hexane/ethyl acetate=4/l to 
1/2) and recrystallized from ethyl ether-hexane to give the 
subject compound (lOOmg) as colorless crystals (melting 
point 236-238*0) . 

15 

Example 43 

Prftparation n-F 5-f 3 nnrn- 3-oxo-N- ( 5 -Phenyl - 2 - 

pyri midlnyl ) apj ro f j p n-hftnzofnran - 1 ( 3H ) . 4 ' -P1 Dftri dine 1 - 

1 ; -narboxamlde 

20 The subject compound was obtained in the similar 

manner as Example 42 by replacing phenyl N- ( 5-phenyl-2- 
pyrazinyl) carbamate used in Example 42 by phenyl N-(5- 
phenyl - 2 -pyrimidiny 1 ) carbamate . 
melting point 255-257t; 

25 

Example 44 

BXflparatlflD N-(4-benzovlDhenv1 )-3 ■ 4-fl1hvflro-3- 
oxo fiP^ ™ \ i h- 2 >hftnzQDvrfln- 1 , 4 [ -t>1 neridinft carhoxam i fle 
Splro[ lH-2-benzopyran- 1 , 4 1 -piperidine] -3 ( 4H) -one 
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hydrochlorid (50.6mg) and phenyl N-(4- 

benzoylphenyl) carbamate (63. 4mg) were suspended in dimethyl 
sulfoxide (l.OmL) and the suspension was vigorously stirred 
together with aqueous 10M sodium hydroxide (30 ML) for 5 
5 minutes. The reaction mixture was diluted with water and 
extracted with ethyl acetate. The organic layer was washed 
with saturated saline solution, then dried over anhydrous 
Na 2 S0 4 and concentrated. The residue was crystallized from 
methanol-diisopropyl ether to give the subject compound 
10 (68.0mg) as colorless crystals (melting point 138-146*0). 

Compounds of Example 4 5 and 4 6 were obtained in the 
similar manner as Example 44 by replacing phenyl N-(4- 
benzoylphenyl) carbamate used in Example 44 by the 
corresponding materials, respectively. 

15 

Example 4 5 

3 r 4-Dihydro-3>Qxo-N- ( 5-phenyl-2-pyrazinyl ) spiro f 1H-2 - 
hftnzopyran-1. 4 ' -piperidlne 1 - 1 [ -carboxamide 
melting point 221*0 

20 

Example 46 

N- (5-benzoyl-2-pyrazinyl 1-3 . 4 -dlhydro- 3 -oxosplro T 1H-2- 

benzopyran-1 . 4 ' -piperidlne 1 -1 ' -carboxamide 
melting point 128-131^ 

25 

Example 47 

Prftparatlnn of trans -N- ( d -ben goyl phenyl 1 - 3 [ - 

oxofiplro f cyclohexane- 1 ■ 1 ' f 3 ' H ) - isobenzof uran 1 - 4 - 

rnrhnxamldft 
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(1) Pr paration of spiro [ cyclohexane -1,1'(3'H)- 
isobenzof uran] -3 ' , 4-dione 

A solution of 2-bromobenzoic acid (4.77g) in 
anhydrous tetrahydrof uran (lOOraL) was cooled to -78*0 under 

5 an atmosphere of nitrogen, to which n-butyllithium (1.53M 
solution in hexane, 31mL) was dropwise added while being kept 
the internal temperature below -55*C • After being stirred 
for 1 hour, a solution of 1 , 4 -cyclohexanedione monoethylene 
ketal (5.18g) in anhydrous tetrahydrof uran (lOmL) was added 

10 dropwise to the mixture while being kept the internal 
temperature below -6 7*0. After the temperature was raised 
to room temperature, the reaction solution was partitioned 
between water ( 150raL ) and hexane ( lOOmL ) . The aqueous layer 
was acidified with concentrated hydrochloric acid and 

15 refluxed together with acetone (lOmL) for 2 hours. After 
cooling, thus obtained mixture was neutralized with 
potassium carbonate and extracted with ethyl acetate. The 
organic layer was washed with saturated saline solution, 
then dried over anhydrous Na 2 S0 4 and evaporated. The residue 

20 was crystallized from ethyl acetate-hexane to give the 
subject compound (2.42g). 

(2) Preparation of 4-methylenespiro[cyclohexane- 
1,1' ( 3 ' H ) - isobenzof uran ] - 3 -one 

A suspension of methyltriphenylphosphonium bromide 
25 (715mg) in anhydrous tetrahydrof uran (7.0mL) was cooled to 
0*C under an atmosphere of nitrogen, to which n-butylllthium 
(1.53M solution in hexane, 1.3mL) was added, stirred at that 
temperature for 20 minutes and then cooled to -78*0 • A 
solution of spiro [cyclohexane- 1, 1' (3' H)- 
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isobenzofuran]-3' ,4-dione (216mg) in anhydrous 
tetrahydrofuran (3mL) was added to the reaction mixture and 
the temperature was raised to 0*C . After stirring for 20 
minutes, aqueous ammonium chloride was added to thus 
5 obtained mixture and the resulting crude product was 
extracted with ethyl acetate. The organic layer was washed 
with saturated saline solution, then dried over anhydrous 
Na 2 S0 4 and concentrated. The residue was purified by column 
chromatography on silica gel (hexane/ethyl acetate=4/l) to 
10 give the subject compound (196mg). 

(3) Preparation of 4-hydroxymethylspiro[cyclohexane- 
1 , 1 ' ( 3 *H) -isobenzof uran] -3 ' -one 

A solution of 4-methylenespiro[ cyclohexane- 
1,1' ( 3' H) -isobenzof uran ]-3-one (196mg) in anhydrous 

15 tetrahydrofuran (S.OmL) was cooled to 0 , to which 
borane-dimethyl sulfide complex ( 2M tetrahydrofuran 
solution, 690 /XL) was added and the mixture was stirred at 
that temperature for 1.5 hours, then additional 20 minutes 
together with aqueous 2M sodium hydroxide (5.0mL) and 

20 aqueous 30% hydroperoxide (5.0mL). The reaction mixture 
was diluted with water, extracted with ethyl acetate, washed 
with saturated saline solution, then dried over anhydrous 
Na 2 S0 4 and evaporated. The residue was purified by column 
chromatography on silica gel (hexane/ethyl acetate=2/l) to 

25 give the subject compound (190mg) as diastereomers . 

(4) Preparation of trans-3 ' -oxospirolcyclohexane- 
1, 1 ' ( 3 'H) -isobenzof uran] -4-carboxylic acid 

A mixture of 4-hydroxymethylspiro[cyclohexan - 
1,1' (3 'H) -isobenzof uran] -3 ' -one (190mg) , chloroform 
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(2.0mL), acetonitrile (2.0mL) and sodium phosphate buffer 
(pH6.5, 2.0mL) was cooled to 0*0, to which sodium periodate 
(612mg) and ruthenium( III ) chloride n-hydrate (lOmg) were 
added and the mixture was stirred for 30 minutes. The 
5 reaction mixture was stirred together with IN hydrochloric 
acid (2-0mL) for 30 minutes and partitioned between water 
(50mL) and ethyl acetate (50mL). The organic layer was 
washed with saturated saline solution, dried over anhydrous 
Na 2 S0 4 and then concentrated. The residue was purified by 
10 column chromatography on silica gel 

(chlorof orm/methanol=100/l ) to give the subject compound 
( 98 . 6mg) . 

(5) Preparation of trans-N-(4-benzoylphenyl) -3 ' - 
oxospiro[cyclohexane-l , 1 ' ( 3 9 H) -isobenzof uran] -4- 

15 carboxamide 

To a solution of trans - 3 ' -oxospiro [ cyclohexane- 
1, 1 ' ( 3 'H) -isobenzof uran] -4-carboxylic acid (24 . 6mg) in 
pyridine (500 M L), 4 -aminobenzophenone (19.8mg) and 1- 
( 3 -dimethylaminopropyl ) - 3 -ethylcarbodilmide 

20 hydrochloride (57.5mg) were added and the mixture was 
stirred at 50 *C for 2 hours. The reaction mixture was 
partitioned between water and ethyl acetate. The organic 
layer was washed with aqueous potassium hydrogen sulfate, 
aqueous sodium hydrogen carbonate, and saturated saline 

25 solution and then dried over anhydrous Na 2 S0 4 and evaporated. 
The residue was crystallized from ethyl acetate-hexane to 
give the subject compound (31.2mg) as colorless crystals 
(melting point 194*C). 

Compounds of Exampl 48 to 56 were obtain d in the 
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similar manner as Example 47- (5) by replacing 4- 

aminobenzophenone used in Example 47- (5) by the 
corresponding materials, respectively. 



5 Example 48 

Trans -3 ' -oxo-N- ( 5 -phenyl - 2 -pyrazinyl ) splro f cyclohexane 
1 , 1 ' ( 3 ' H ) -isobenzofuran)-4-carbQxamide 
melting point 223*C 



10 Example 4 9 

Trans-3' -oxo-N- ( 1 -phenyl - 4 - imidazol yl ) sniro f cvclohexane - 
1.1' ( 3 ' H ) - isobenzof uran 1 - 4 -carboxamlde 
melting point 264*0 



15 Example 50 

Trans -3 ' -oxo-N- ( 5 -phenyl- 2- 

pyrimidl nyl ) spiro \ cyclohexane- 1 JLLL3-1HJ -Isobenzof uran 1 - 
4-oarboxamide 

melting point 184^ 

20 

Example 51 

Trans-N- f 1 - ( 3 . 5 -dl f luorophenyl ) - 4 - imldazolyl 1 -3 [ - 

axosplrof cyclohexane-1 , 1 ' (3 'H) -lsobenzofuranl -4- 
oarboxamJde 
25 melting point 294*C 



Example 52 

Trans- 3' -oxo-N- f 5-phenyl-3-pyrazolyl)spirorcyclohexane- 
1 .1 ' { 3'H)-lfiQbenzQfurfln1-4-carbQxamlde 
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melting point 238*0 
Example 53 

Trang-N- \ 1- ( 2-f luorophenvl ) - 4 - imldazolyl L=JLL= 
5 nYnfip1rofcvclQhftyanfi-l.l [ ( 3'H) -lsobenzofuran 1 - 4 - 
rarboyamide 

melting point 258*0 

Example 54 

10 Trans-N-( 4 -acfity 1 - 3 - trif luoromethvlphenyl ) - 3 ' - 

nynspirofcyclohftyane-l . 1 ' ( 3 ' H > -isoben zof uran 1 - 4 - 

carboxamide 

melting point 274-275*0 

15 Example 55 

Trans- 3 ' -qxq-N- f 1- ( 3-quinoJLyJ, ) -4- 

imidazolyl 1 spiro T cyclohexane- 1 . 1 [ ( 3 ' H ) -lsobenzof uran 1 - 4 - 

carboxamide 

melting point>300 < C 

20 

Example 56 

Trans-N- f 1 -f 3-cyanophenyl) -4-imlflazQlyll -3 ' - 

oxoepiro f cyclohexane-1 . 1 [ ( 3 'H) -isobenzofuranl - 4- 

carboxamide 
25 melting point 268-270*0 

Example 57 

Preparation of trans-N- f 4-henzoylphanyll -3-oxofipirof 4- 
ftzatsobftnzQfuran-n 3H1 1 ' -flyclohexane 1 -4 ' -carboxamide 
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(1) Preparation of dispiro[4-azaisobenzofuran-l ( 3H) ,1" - 
cyclohexane-4 ' , 2 m -l m , 3" -dioxolane] -3-one 

A solution of N-methyl-2-pyridinecarboxamide (9 . 53g) 
in anhydrous tetrahydrof uran (400mL) was cooled to -78*0 
5 under an atmosphere of nitrogen, to which n-butyllithium 
( 1 . 54M solution in hexane , lOOmL ) was dropwise added . After 
being stirred for 1.5 hours at the some temperature, a 
solution of 1 , 4-cyclohexanedione monoethylene ketal 
(10.93g) in anhydrous tetrahydrof uran (lOOmL) was added 

10 dropwise to the mixture. After the temperature was raised 
to room temperature, the reaction mixture was partitioned 
between water (300mL) and ethyl ether (lOOmL). The aqueous 
layer was acidified with 2N hydrochloric acid, stirred for 
30 minutes, neutralized with potassium carbonate and then 

15 left overnight. The resulting precipitate was collected by 
filtration and dried to give the subject compound (6.84g). 

(2) Preparation of spiro [ 4 -azaisobenzof uran- 1 ( 3H ) , 1 ' - 
cyclohexane) -3,4' -dione 

A mixture of displro [ 4 -azaisobenzof uran- 
20 1(3H) ,1' -cyclohexane-4 * , 2 m -l m , 3* -dioxolane] -3-one (6.8g) , 
2N hydrochloric acid (20mL) and acetone (5mL) was heated 
under reflux for 13 hours. After cooling, the mixture was 
neutralized with potassium carbonate and stirred together 
with isopropyl ether (5mL) for 3 hours. The resulting 
25 precipitate was collected by filtration, washed with water 
and isopropyl ether and then dried to give the subject 
compound (3.39g). 

( 3 ) Preparation of els - 4 ' -hydroxyspiro [ 4 - 
azaisobenz furan-l(3H) , 1 ' -cyclohexane ] -3-one 
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Spiro[ 4-azaisobenzof uran-1 (3H) , 1 ' -cyclohexane] - 
3,4'-dione (5.7g) was dissolved in tetrahydrof uran (50mL) 
and water (lOmL) and cooled to 0*0. The solution was stirred 
together with sodium borohydride (993mg) for 20 minutes, 
5 acidified with 10% sulfuric acid, adjusted to pH7.4 with 
saturated sodium hydrogen carbonate aqueous solution and 
extracted with chlorof orm-ethanol and chloroform- 
tetrahydrof uran. The organic layer was dried over anhydrous 
Na 2 S0 4 and concentrated. The residue was crystallized from 
10 ethyl acetate-isopropyl ether to give the subject compound 
(2.02g) . 

(4) Preparation of trans-3-oxospiro[ 4-azaisobenzof uran- 
1 ( 3H) , 1 ' -cyclohexane ] -4 ' -carbonitrile 

To a solution of cis-4 ' -hydroxyspiro [ 4- 

15 azaisobenzof uran-1 ( 3H) ,1' -cyclohexane ] -3-one (2.02g) in 
anhydrous tetrahydrof uran (60mL), triethylamine (3.08mL) 
was added and cooled to 0*0 . Methanesulf onyl chloride ( 1 . 3mL) 
was added dropwise to the mixture and stirred at that 
temperature for 1 hour. The reaction mixture was diluted 

20 with water and extracted with chloroform. The organic layer 
was dried over anhydrous Na 2 S0 4 and evaporated. The residue 
was crystallized from ethyl acetate-isopropyl ether to give 
mesylate (2.47g). Thus obtained mesylate was dissolved in 
dimethylformamide (25mL) and stirred together with 

25 tetraethylammonium cyanide (3.25g) at 100*0 for 3 hours. 
After cooling, the reaction mixture was diluted with water 
and extracted with ethyl acetate. The organic layer was 
washed with water and saturated saline solution, dried over 
anhydrous Na 2 S0 4 and then concentrated. The residue was 
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purified by column chromatography on silica gel 
(hexane/ethyl acetate=2/3) to give the subject compound 
(l.Og). 

(5) Preparation of trans-3-oxospiro[ 4-azaisobenzof uran- 
5 1(3H) ,r -cyclohexane]-4'-carboxylic acid 

A solution of trans-3-oxospiro [ 4-azaisobenzof uran- 
1(3H) ,1 ' -cyclohexane] -4 ' -carbonitrile ( 1 .0g) in 30% 
sulfuric acid was heated under reflux for 11 hours. After 
cooling, the reaction mixture was diluted with water and 
10 adjusted to pH6 with potassium carbonate. The resulting 
precipitate was collected by filtration, washed with water 
and air-dried to give the subject compound (974mg). 

(6) Preparation of trans-N- ( 4 -benzoylphenyl ) -3- 
oxospiro[4-azaisobenzofuran-l(3H) , 1 ' -cyclohexane] -4 ' - 

15 carboxamide 

To a solution of trans-3-oxospiro[ 4- 
azaisobenzof uran-1 ( 3H ) , 1 ' -cyclohexane ] - 4 ' -carboxylic 
acid (66mg) in pyridine (lmL), 4 -aminobenzophenone (52.6mg) 
and 1- ( 3-dimethylaminopropyl) -3-ethylcarbodiimlde 

20 hydrochloride (153mg) were added and the mixture was stirred 
at 40*C for 2 hours. The reaction mixture was concentrated 
and the residue was partitioned between water and ethyl 
acetate. The organic layer was washed with saturated saline 
solution, dried over anhydrous Na 2 S0 4 and then concentrated. 

25 The residue was crystallized from ethyl acetate -hexane to 
give the subject compound (94.4rag) as colorless crystals 
(melting point 237*0). 

Compounds of Example 58 to 60 were obtain d in the 
similar manner as Example 57-(6) by replacing 4- 
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aminobenzophenone used in Example 57- (6) by the 
corresponding materials , respectively. 



Example 58 

5 Trans-3-oxo-N- ( 5 -phenyl - 2 -pyrazinyl Kgpi ro \ 4 - 

flzftl sobenzofuran-1 f 3H) . 1 ' -cyclohexanel -4 : -carboxamifle 
melting point 203*0 

Example 59 

10 Trans -3-oxo-N- ( 3-phenyl- 5-isoxazolyH spiro T 4 - 

azaisobenzofuran-lf 3H) , 1 ' -cyclohexane 1 -4 ' -carboxamifle 
melting point 217*C 



Example 60 

15 Trans -3-oxo-N- (5 -phenyl- 2 -pyrlmidinyl ) splro T 4- 

azaisobenzofuran-l(3H) . 1 ' -cyclohexane 1 -4 ' -carboxamide 
melting point 237*C 



Example 61 

20 Preparation of trans-N-(4-benzQylphenyl)-3-oxospirQr5- 

azalsobenzof uran-1 ( 3H) . 1 ' - cyclohexane! -4 ' -carboxamide 
(1) Preparation of dlsplro[ 5-azaisobenzof uran-l( 3H) , 1 ' - 
cyclohexane- 4 ' , 2" -1" , 3'-dioxolane] -3-one 

2 , 2 , 6 . 6 - Te tramethy lpiperidine (41. ImL ) was 

25 dissolved in anhydrous tetrahydrof uran (400mL) and cooled 
to - 50*C , to which n-butyllithiurn ( 1 . 50M solution in hexane , 
217mL) and nicotinic acid (lO.Og) were added successively. 
After being stirred at -50*0 for 1 hour, a solution of 
1,4-cycloh xanedlone monoethylene ketal (13. 9g) in 
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anhydrous tetrahydrof uran (25mL) was add d and then the 
mixture was stirred at -50 for 1 hour. After the 
temperature was raised to room temperature, the reaction 
mixture was poured into water (800mL) and extracted with 

5 hexane-ether (1:1. 500mL) . The aqueous layer was adjusted 
to pH3 with 6N hydrochloric acid and stirred at room 
temperature for 2 hours. The resulting precipitate was 
collected by filtration and washed with water. Thus 
obtained solid was dissolved in chloroform (300mL), washed 

10 with saturated sodium bicarbonate aqueous solution ( 150mL) , 
dried and then concentrated. The residue was 

recrystallized from ethyl acetate-hexane to give the subject 
compound (4.29g). 

( 2 ) Preparation of spiro[ 5-azaisobenzof uran-1 ( 3H) , 1 ' - 
15 cyclohexane 1-3.4'- dione 

Dispiro [ 5-azaisobenzof uran- 1 ( 3H) , 1 ' -cyclohexane- 
4' ,2"-l" ,3"-dloxolane]-3-one (4.29g) and p- 

toluenesulfonlc acid monohydrate (3.74g) were dissolved in 
acetone (80mL) and water (8mL) and the solution was heated 

20 under reflux for 3 hours. After cooling, acetone was 
evaporated off and chloroform (lOOmL) was added to the 
residue. The mixture was washed with saturated sodium 
bicarbonate aqueous solution (50mL X 2). dried over 
anhydrous Na 2 S0 4 and then evaporated. The resulting crystals 

25 were recrystallized from ethyl acetate-hexane to give the 
subject compound (2.68g). 

(3) Preparation of cis-4 ' -hydroxyspiro [ 5- 
azaisobenzofuran-l(3H) , 1 ' -cyclohexan ] -3-one 

A suspension of spiro[ 5-azaisobenzof uran- 1 ( 3H) , 1 ' - 
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cyclohexane] -3, 4 ' -dione (167mg) in tetrahydrof uran-water 
(10:1, 4mL) was cooled to 0*C and stirr d together with 
sodium borohydride (32mg) at 0 *C for 30 minutes. The 
reaction mixture was poured into water ( 5mL ) , stirred at room 
5 temperature for 30 minutes and then extracted with 
chloroform (20mLX3) . The extract was dried over anhydrous 
Na 2 S0 4 and concentrated. The residue was recrystallized 
from ethyl acetate-hexane to give the subject compound 
(77.7mg) . 

10 (4) Preparation of trans-3-oxospiro [ 5-azaisobenzof uran- 
1(3H) , 1 ' - cyclohexane] -4 ' -carbonitrile 

A solution of cis-4 ' -hydroxyspiro [ 5- 
azaisobenzof uran-1 ( 3H) , 1 ' -cyclohexane ] -3 -one ( 1 . 31g) and 
triethylamine (1.17mL) in anhydrous tetrahydrof uran (20mL) 

15 was cooled to 0*0 and stirred together with methanesulf onyl 
chloride (0.555mL) at 0*C for 1 hour. The reaction mixture 
was poured into water (50mL) f extracted with ethyl acetate 
(100mLX2), dried over anhydrous Na 2 S0 4 and concentrated to 
give crude mesylate (1.87g) . The mesylate was dissolved in 

20 anhydous dlmethylf ormamide (30mL) and stirred together with 
triethylammonium cyanide (2.98g) at 100*C for 5 hours. The 
reaction mixture was poured into water ( lOOmL) and extracted 
with ether ( 150mL X3), and ether-ethyl acetate (2:1, 200mL ) . 
The combined extracts were dried over anhydrous Na 2 S0 4 and 

25 concentrated. The resulting oily residue was purified by 
column chromatography on silica gel (hexane/ethyl 
acetate/methanol = 2/l/0 to 1/1/0 to 30/30/1) and the obtained 
solid was recrystallized from ethyl acetate-hexane to give 
the subject compound (631mg). 
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(5) Preparation of trans-3-oxospiro[ 5-azaisobenzof uran 
-l(3H),r- cyclohexane] -4 ' -carboxylic acid 

A mixture of trans-3-oxospiro[5-azaisobenzofuran- 
1 (3H) , 1 ' -cyclohexane] -4 ' -carbonitrile ( lOOmg) , water 
5 (0.7mL) and concentrated sulfuric acid (0.3mL) was refluxed 
for 11 hours. The reaction mixture was cooled to room 
temperature and adjusted to pH4 with aqueous 4N sodium 
hydroxide. The resulting precipitate was collected by 
filtration, washed successively with water, ethanol and 
10 diisopropyl ether and then dried to give the subject compound 
(78mg). 

X H-NMR (200MHz, DMSO-d 6 , <5ppm) : 1.63-1.87 (2H, m) , 
1.88-2.20 (6H, m), 2.70 (1H, m) , 7.76 (1H, dd, J = 5.2, 1 . 1Hz ) , 
8.86 (1H, d, J=5.2Hz), 9.06 (lH f d, J-l.lHz). 

15 (6) Preparation of trans-N- ( 4-benzoylphenyl ) -3- 
oxospiro[ 5-azaisobenzof uran- 1( 3H) , 1 ' -cyclohexane] -4 ' - 
carboxamlde 

A solution of trans-3-oxospiro[ 5- 
azaisobenzof uran - 1 ( 3H ) , 1 9 -cyclohexane ] - 4 ' -carboxylic 

20 acid (20mg) and 4-aminobenzophenone (16mg) in anhydrous 
pyridine (O.SmL) was stirred together with l-(3- 
dimethylaminopropyl) -3-ethylcarbodiimide hydrochloride 
(20mg) at 60*0 for 2 hours. The reaction mixture was poured 
into water (lOmL) and extracted with ethyl acetate (30mL 

25 X2) . The combined organic layers were dried over anhydrous 
Na 2 S0 4 and concentrated. The resulting oily residue was 
purified by column chromatography on silica gel 
(hexane/ethyl acetate =1/1 to 1/2) and the obtained solid 
was recrystallized fr ra ethyl acetate-hexane to give the 
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subj ct compound (lOmg) as colorless crystals (melting point 
256-257*0 ) . 

Example 62 

5 Prftparatlon of trans -N- ( 4 -benzoyl phenyl ) - 3-oxospiro f 6 - 
a7aisobenzof nran-1 ( 3H) . 1 ' - cyclohexanel -4 [ - carboxamlde 
(1) Preparation of dispiro [ 6-azaisobenzof uran- 
1(3H) ,1' -cyclohexane-4 ' f 2"-l" , 3" -dioxolane] -3 -one 

2, 2 . 6 , 6-Tetramethylpiperidine (50mL) was dissolved 

10 in anhydrous tetrahydrof uran (500mL) and the solution was 
cooled to -50*0, to which n-butyllithium (1.50M solution in 
hexane, 270. 7mL) and isonicotinic acid (12.5g) were added 
successively. The reaction mixture was stirred at -50*0 for 
10 minutes and the temperature was raised to 25*C over 30 

15 minutes. The reaction mixture was further stirred at 25"C 
for 10 minutes and then cooled to -65 *C . 1,4- 
Cyclohexanedione monoethylene ketal (19g) was added and the 
reaction mixture was stirred at -65*0 for 10 minutes. The 
temperature of the reaction mixture was raised to -15*0 over 

20 1 hour, then to 0*C over 30 minutes. Then the mixture was 
poured into water (300mL), from which the aqueous layer was 
separated. The organic layer was extracted with aqueous 2N 
sodium hydroxide. The combined aqueous layers were 
adjusted to pH3 with concentrated hydrochloric acid and 

25 extracted with ethyl acetate ( 500mL ) . The organic layer was 
washed with saturated aqueous sodium bicarbonate (200mL), 
and saturated saline solution, then dried over anhydrous 
MgS0 4 and concentrated. The residue was purified by column 
chromatography on silica gel (hexane/ethyl acetate «=l/0 to 
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4/1 to 3/2) and recrystallized from ethyl acetat -hexane to 
give the subject compound (7.20g). 

(2) Preparation of spiro[ 6-azaisobenzofuran-l(3H) , 1 ' - 
cyclohexane] -3,4' -dione 

5 Dispiro[6-azaisobenzofuran-l(3H) , 1 ' -cyclohexane- 

4' , 2"-l",3 ,r -dioxolane]-3-one (7.20g) and p- 

toluenesulf onic acid monohydrate (5.80g) were dissolved in 
acetone (150mL) and water (15mL) and the solution was heated 
under reflux for 5.5 hours. After cooling, acetone was 

10 evaporated off and the residue was extracted with ethyl 
acetate ( lOOmL X 3 ) . The combined organic layers were washed 
with saturated saline solution (50mL) , dried over anhydrous 
MgS0 4 and then evaporated. The resulting crystals were 
recrystallized from ethyl acetate-diisopropyl ether to give 

15 the subject compound (1.96g). 

(3) Preparation of cis-4 ' -hydroxyspiro[ 6- 
azaisobenzof uran-l ( 3H) , 1 ' -cyclohexane] -3-one 

A solution of spiro [ 6-azaisobenzof uran- 
l(3H),l'-cyclohexane]-3,4'-dione (l.Og) in ethanol (lOOmL) 

20 was cooled to 0 *C and stirred together with sodium 
borohydride (174mg) at 0*C for 1 hour. The reaction mixture 
was adjusted to pH4 with 10% sulfuric acid, rendered basic 
with aqueous saturated sodium bicarbonate and then extracted 
with chloroform (200raLX2). The extract was dried over 

25 anhydrous MgS0 4 and concentrated. The residue was 
recrystallized from ethyl acetate-hexane to give the subject 
compound (954. 5mg ) . 

(4) Preparation of trans-3-oxospiro[ 6- 

azaisobenzof uran-l ( 3H) , 1 ' -cyclohexane] -4 ' -carbonitrile 
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A solution of cis-4'-hydroxyspiro[6- 
azaisobenzofuran-1 (3H) , 1 ' -cyclohexane ] -3-one (954mg) and 
triethylaraine (0.9imL) in dimethylf ormamide (lOmL) was 
cooled to O'C and stirred together with methanesulf onyl 
5 chloride (0.40mL) at 0*C for 1 hour. The reaction mixture 
was diluted with ethyl acetate (lOOmL) , washed with aqueous 
saturated sodium bicarbonate (50mL X 2), and saturated 
saline solution (50mL), then dried over anhydrous MgS0 4 and 
concentrated. The residue was recrystallized from ethyl 

10 acetate-diisopropyl ether to give mesylate (995mg). This 
mesylate was dissolved in anhydrous dimethylf ormamide 
(30mL) and stirred together with triethylammonium cyanide 
(1.57g) at 100*0 for 1.5 hours. The reaction mixture was 
diluted with ethyl acetate (200mL) and washed successively 

15 with water (200mL), aqueous saturated sodium bicarbonate 
(200mL), and saturated saline solution (lOOmL). The 
organic layer was dried over anhydrous MgSO< and concentrated. 
The residue was recrystallized from ethyl acetate- 
diisopropyl ether to give the subject compound (447mg). 

20 (5) Preparation of trans-3-oxospiro [ 6- 

azaisobenzof uran-1 ( 3H) , 1 ' -cyclohexane ] -4 9 -carboxylic 
acid 

A mixture of trans-3-oxospiro [ 6-azaisobenzof uran- 
1(3H) , 1 ' -cyclohexane] -4 9 -carbonitrile (445mg) , water 
25 (3.5mL) and concentrated sulfuric acid (1.5mL) was refluxed 
for 6 hours. The reaction mixture was cooled to room 
temperatur and adjusted to pH8 with aqu ous 5N sodium 
hydroxide, th n to pH4 with concentrated hydrochloric acid. 
The resulting crystals were collected by filtration, washed 



WO 01/14376 PCT/JP00/05427 

108 

with water and dried to give the subject compound (416mg) 
as colorless crystals (melting point 222-223*0). 

1 H-NMR (300MHz, DMS0-d 6 , 6 ppm) : 1.7-2.2 (6H, m) . 
2.65-2.75 (1H, m) , 7.83 (1H, dd, J=1.2Hz, 4.9Hz), 8.86 (1H, 
5 d, J=4.9Hz), 9.05 (1H, d, J=1.2Hz), 12.3 (1H, brs ) . 

(6) Preparation of trans-N- ( 4-benzoylphenyl) -3- 
oxospiro[ 6-azaisobenzofuran-l ( 3H) , 1 ' -cyclohexane] -4 ' - 
carboxamide 

A solution of trans-3-oxospiro[ 6-azaisobenzof uran- 
10 1(3H),1'- cyclohexane] -4 ' -carboxylic acid (50mg) and 4- 
aminobenzophenone (51.6mg) in anhydrous pyridine ( ImL) was 
stirred together with 1- (3-dimethylaminopropyl)-3- 
ethylcarbodiimide hydrochloride ( 48 . 7mg ) at 60*0 for 2 hours . 
The reaction mixture was diluted with ethyl acetate (20mL) 
15 and washed successively with water (20mL), 10% citric acid 
aqueous solution (20mL X 2), aqueous saturated sodium 
bicarbonate, and saturated saline solution. The organic 
layer was dried over anhydrous MgS0 4 and concentrated. The 
resulting oily residue was purified by column chromatography 
20 on silica gel (hexane/ethyl acetate =3/2 to 1/4) and the 
obtained solid was recrystallized from ethyl acetate-hexane 
to give the subject compound (62.7mg) as colorless crystals 
(melting point 147-149^). 

25 Example 63 

Preparation of N- \ 5 - ( 4 -hydroxyphenvl ) - 2 -pvrazinvl 1 - 
3-oxospl rofi sobenzofuran-K 3HK 4 ' -Diner 1 dine 1 - 1 ' - 

fiflrhoxamlfle 

(1) Preparation of 2-amino-5- ( 4-hydroxyphenyl)pyrazine 
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To a solution of 2-amino-5-bromopyrazine (366 mg) in 
dimethoxyethane (20 mL) was added 4-hydroxyphenylboronic 
acid (320 mL), 1 . 5N sodium carbonate aqueous solution (2.5 
mL) andtetrakis ( triphenylphosphine) palladium (0) (54 mg). 
5 The mixture was stirred at 80^ for 3 hours. To the reaction 
mixture was added water (20 mL) and the whole was extracted 
with ethyl acetate (50 mL x 3) . The extract was washed with 
saturated saline solution, then dried over anhydrous Na 2 SO<. 
The removal of the solvent provided crystal residue, which 
10 was washed with diethyl ether (10 mL) to give the subject 
compound (305 mg). 

(2) Preparation of phenyl N- [ 5- ( 4-hydroxyphenyl) -2- 
pyrazinyl ] carbamate 

To a solution of 2-amino-5- ( 4-hydroxyphenyl )pyrazine 
15 (283 mg) in pyridine (20 mL) was added under ice-cooling 
phenyl chlorof ormate (199 ML) and the mixture was stirred 
for 1 hour. The reaction mixture was poured into water (30 
mL ) and extracted with ethyl acetate ( 20 mL x 3 ) . The organic 
layer was washed with saturated saline solution and then 
20 dried over anhydrous Na 2 S0 4 . The concentration of the 
solvent left a crystal residue , which was washed with diethyl 
ether (10 mL) to give the subject compound (314 mg). 

(3) Preparation of N- [ 5- ( 4-hydroxyphenyl) -2 -pyrazinyl ] - 
3-oxospirolisobenzofuran-l(3H) , 4 9 -piperidine] -1 ' - 

25 carboxamide 

A mixture of spiro [ isobenzof uran- 1 ( 3H) , 4 9 - 
piperidine] -3-one hydrochloride (96 mg), phenyl N-5-[(4- 
hydroxyphenyl) -2-pyrazinyl] carbamate (128 mg) and 
triethylamine (279 ML) in chloroform (5 mL) was stirred at 
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80*C for 2 hours. 

The reaction mixture was poured into water and 
extracted with chloroform (20 mL). The organic layer was 
washed with saturated saline solution (20mL) and then dried 
5 over anhydrous Na 2 S0 4i 

The concentration of the solvent left a residue, which 
was purified by column chromatography on silica gel 
(hexane/ethyl acetate=4/l to 1/2) followed by 
recrystallization from ethyl ether-hexane to give the 
10 subject compound (114 mg) as colorless crystals (melting 
point 263-265*0 ) . 

Example 64 

Preparation of N- r 5- ( 3-hydroxyphenyl ) -2-pyrazinyl ] - 

15 3-oxospiroriSQbenzQfuran-l(3H) ,4 ' -piperidinel -1 9 - 

carboxamide 

( 1) Preparation of 2-amino-5- ( 3-methoxyphenyl )pyrazine 

To a solution of 2-amino-5-bromopyrazine (642 mg) in 
dlmethoxyethane (40 mL) was added 3-methoxyphenylboronic 

20 acid (560 mg) , 1 . 5N aqueous sodium carbonate solution ( 4 mL) 
and tetrakis( triphenylphosphine) palladium (0) (86 mg). 
The mixture was stirred at 80*0 for 6 hours. To the reaction 
mixture was added water (20 mL) and the whole was extracted 
with ethyl acetate ( 50 mL x 3 ) . The extract was washed with 

25 saturated saline solution and then dried over anhydrous 
Na 2 S0 4 . The concentration of the solvent left a crystal 
residue, which was washed with ethyl ether (10 mL) to give 
the subject compound (760 mg). 

(2) Preparation of 2-amino-5- ( 3-hydroxyphenyl )pyrazine 
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2 -amino -5- (3-m thoxyphenyl Jpyrazine (566 mg) was 
dissolved in methylene chloride (10 mL). To this mixture 
was added under ice-cooling boron tribromide (530 U L ) and 
the whole was stirred at room temperature for 14 hours. To 
5 the reaction mixture was added IN aqueous sodium hydroxide. 
The whole was extracted with ethyl acetate ( 30 mL x 2 ) . The 
organic layer was washed with saturated saline solution and 
then dried over anhydrous Na 2 S0 4# The concentration of the 
solvent provides the subject compound (94 mg) as a yellow 
10 solid. 

(3) Preparation of Phenyl N- [5- (3-hydroxyphenyl) -2- 
pyrazinyl ] carbamate 

To a solution of 2-amino-5- ( 3-hydroxyphenyl )pyrazine 
(89 mg) in pyridine (10 mL) was added under ice-cooling 

15 phenyl chlorof ormate (63 UL) . The mixture was stirred for 
1 hour and then poured into water (30 mL) and extracted with 
ethyl acetate (20 mL x 3). The extract was washed with 
saturated saline solution and then dried over anhydrous 
Na 2 SCV The concentration of the solvent left a crystal 

20 residue, which was washed with ethyl ether (10 mL) to give 
the subject compound (51 mg) . 

(4) Preparation of N- [ 5- ( 3-hydroxyphenyl ) -2- 
pyrazinyl] -3-oxospiro[ isobenzof uran-1 ( 3H) r 4 ' - 
piperidine ] - 1 ' -carboxamide 

25 A mixture of spiro [ isobenzof uran- 1 ( 3H ), 4 ' - 

piperidine] -3-one hydrochloride (40 mg) , phenyl N-[5- 
( 3-hydroxyphenyl ) - 2 -pyrazinyl ] carbamate (51 mg ) and 
triethylamine (119 /XL) in chloroform (5 mL) was stirred 
at 80*C for 2 hours. The reaction mixture was poured into 
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water and extracted with chloroform (20 mL). The organic 
layer was washed with saturated saline solution (20 mL) and 
then dried over anhydrous Na 2 S0 4> The concentration of the 
solvent left a residue, which was purified by column 
5 chromatography on silica gel (hexane/ethyl acetate=4/l to 
1/2) followed by recrystallization from ethyl ether-hexane 
to give the subject compound (24 mg) as colorless crystals 
(melting point 257-259t;). 



10 Example 65 

Prflparatlon of 4 -f luoro- 3-oxo-N- ( 5-Phenvl- 2 - 

pyri mi dlnyl ) spi ro T lsnhftn7.Qf uran - 1 f 3H1.4' -plper.1 d tne 1 - 1 ' - 

narhoxainide 

A mixture of 4 -f luorospiro [ isobenzof uran- 1 ( 3H) , 4 ' - 
15 piperidine] -3-one hydrochloride (150 mg) , phenyl N-(5- 
phenyl-2-pyrimidinyl) carbamate (170 mg) and triethylamine 
(0.24 mL) in chloroform (2 mL) was stirred at eo'Cfor 3 
hours. The concentration of the reaction mixture left a 
residue, which was purified by column chromatography on 
20 silica gel (hexane/ethyl acetate/methanol=l/l/0~ 8/8/1 ~ 
6/6/1) followed by recrystallization from ethyl acetate- 
hexane to give the subject compound (190 mg) as colorless 
crystals (melting point 247-249^). 



25 Example 66 

Preparation of 7-f luoro-3-oxo-N- ( 5-phenyl-2- 

pyrl mld1 nyl ) splro f iRobftn^of uran- 1 ( 3H1 , 4 [ -Piperidine 1 - 1 ' - 

narhoxamide 

A mixture of 7-f luorospiro[isobenzofuran-l(3H) , 4 ' - 
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piperidine]-3-one hydrochloride (150 mg), phenyl N-(5- 
phenyl- 2 -pyrimidinyl ) carbamate (170 mg) and triethylamine 
(0.24 mL) in chloroform (2 mL) was stirred at 60*0 for 2 
hours . The reaction mixture was diluted with ethyl acetate . 
5 The whole was washed with 10% citric acid aqueous solution, 
saturated aqueous sodium bicarbonate and saturated saline 
solution and then dried over anhydrous Na 2 S0 4> The 
concentration of the reaction mixture left a residue, which 
was recrystallized from ethyl acetate to give the subject 
10 compound (202 mg) as colorless crystals (melting point 
244-246*0 ) . 



Example 67 

Preparation of 6-ethyl-3-oxo-N- ( 5-phenyl-2- 
15 pyrazlnyl ) splro \ isobenzof uran -If 3H ).4' -piperi dlne 1 -1 ' - 

carboxamlde 

(1) Preparation of 2- ( 4-ethylphenyl ) -4 , 4-dimethyl-2- 
oxazoline 

To a solution of 4-ethylbenzoic acid (3.80 g) in 
20 anhydrous acetonitrile (100 mL) was added under a nitrogen 
atmosphere, triphenylphosphine (20 g), 2-amino-2-methyl- 
1-propanol (2.74 mL) and triethylamine (28.2 mL). The 
mixture was cooled on an ice bath and then tetrachloromethane 
(5.36 mL) was added. The reaction mixture was allowed to 
25 stand at room temperature and stirred for 18 hours. To the 
reaction mixture was added ethyl acetate and hexane and the 
precipitate was removed by filtration. The concentration 
of the filtrate left a residue, which was purified by column 
chromatography on silica gel (hexan /ethyl acetate/«=9/l/ to 
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6/1) to give the subject compound (1.15 g) . 

(2) Preparation of 1 9 -benzyl-6-ethylspiro[ isobenzof uran- 
1 ( 3H ) , 4 ' -piperidine ] - 3 - one hydrochloride 

Under a nitrogen atmosphere, a solution of 2- (4- 
5 ethylphenyl) -4 , 4-dimethyl-2-oxazoline (1.15 g) in 
anhydrous tetrahydrof uran (100 mL) was cooled to -78*0. To 
this solution was added 1.5 M butyl lithium hexane solution 
(4.53 mL) . After being stirred for 1 hour, l-benzyl-4- 
piperidone ( 1 . 05 mL) was added dropwise. After the reaction 

10 temperature was allowed to rise up to room temperature, 2N 
hydrochloric acid was added to the reaction mixture to make 
the mixture acidic. The whole was refluxed for 2 hours. 
After cooling, sodium hydroxide aqueous solution was added 
to make the reaction mixture basic. The mixture was 

15 extracted with ethyl ether. The organic layer was washed 
with saturated saline solution and then dried over anhydrous 
Na 2 S(V The concentration of the organic solvent left a 
residue, which was purified by column chromatography on 
silica gel (hexane/ethyl acetate/=3/2 ) to give the subject 

20 compound (409 mg). 

(3) Preparation of 6-ethylspiro[ isobenzof uran-1 ( 3H) , 4 ' - 
piperidine ] -3-one hydrochloride 

1 ' -benzyl- 6- ethylspirot isobenzof uran- 1 ( 3H) , 4 ' - 
piperidine] -3-one hydrochloride ( 400 mg) was dissolved in 
25 methanol (10 mL) and 10% palladium carbon was added. The 
mixture was stirred under a hydrogen atmosphere for 1 . 5 hours . 
After the palladium carbon was removed by filtration, the 
filtrate was concentrated to give a residue, which was 
subjected to crystallization with methanol-ethyl ther to 
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give the subject compound (222 mg) . 

(4) Prepartation of 6-ethyl-3-oxo-N- ( 5-phenyl-2- 

pyrazinyl)spiro[ Isobenzof uran-l(3H) , 4 ' -piperidine ] - 1 ' - 

carboxamide 

5 To a suspension of 6-ethylspiro[ isobenzof uran- 

1(3H) ,4' -piperidine] -3-one hydrochloride (53mg) and phenyl 
N- ( 5-phenyl- 2-pyrazinyl ) carbamate (58 mg) in dimethyl 
sulfoxide (1 mL) was added 10 M sodium hydroxide aqueous 
solution (0.02 mL) . The mixture was vigorously stirred for 

10 5 minutes followed by partition between water and ethyl 
acetate. The organic layer was separated and then washed 
with saturated saline solution and then dried over anhydrous 
Na 2 S<V The concentration of the organic solvent left a 
residue, which was subjected to the crystallization from 

15 ethyl acetate to give the subject compound (46 mg) as 
crystals (melting point 176-178*0). 



Example 68 

Preparation of 6-hvdroxv-3-oxo-N- ( 5-phenvl-2- 
20 pyrazinyl ) spirof isobenzof uran- 1 ( 3H) . 4 ' -piperldl nft 1 - 1 ' - 
narboxamide 

(1) Preparation of 2- ( 4-methoxyphenyl ) -4 , 4 -dimethyl- 2- 
oxazoline 

To a solution of 2-amino-2-methyl-l-propanol (14.4 
25 g) and triethylamine (23 mL) in dried THF (200 mL) was added 
dropwise under ice-cooling a solution of 4-methoxybenzoyl 
chloride (25 g) in dri d THF (20 mL) . The mixture was stirred 
at room temperature for 1 hour and th n water (200 mL) was 
added. The reaction mixture was extracted with ethyl 
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acetate (100 mL) twice. The organic layer was washed with 
saturat d saline solution and then dried over anhydrous 
Na 2 S(V The concentration of the organic solvent provided 
the subject compound (29.5 g) as a white solid. Thionyl 
5 chloride (25 mL) was added to the above white solid compound, 
and the reaction was carried out at room temperature for one 
hour. The reaction mixture was made alkaline by the 
addition of 5N sodium hydroxide aqueous solution and was 
extracted twice each with ethyl acetate (100 mL) . The 

10 combined organic layer was washed with saturated sodium 
chloride aqueous solution and dried with anhydrous sodium 
sulfate. The solvent was evaporated off to give the 
above-identified compound (22 g) as colorless oil. 
(2) Preparation of l'-benzyl-6- 

15 methoxyspiro[isobenzofuran-l(3H) ,4' -piperidine ] -3-one 

Under a nitrogen atmosphere, to a solution of 2- 
( 4 -methoxyphenyl ) - 4 , 4 -dimethyl- 2 -oxazoline (7.9 g ) in 
anhydrous toluene (100 mL) was added dropwise under ice- 
cooling 1.5M butyl lithium hexane solution (28 mL). After 

20 being stirred for 3 hours at the same temperature, 1- 
benzyl-4-piperidone (8 g) in anhydrous toluene (20 mL) was 
added dropwise. After the reaction mixture was stirred at 
room temperature for 14 hours, a saturated ammonium chloride 
aqueous solution (50 mL) was added. The mixture was 

25 extracted with ethyl acetate (100 mL) twice. The organic 
layer was washed with saturated saline solution and then 
dried over anhydrous Na 2 S0 4 The concentration of th 
organic solvent provided the compound (8.3 g) as a white 
solid. This compound was dissolved in methanol (50 mL) and 
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concentrated sulfuric acid (4 mL) was added. The mixture 
was stirred at room temperature for 1 hour. To the reaction 
mixture was added IN sodium hydroxide aqueous solution to 
make the reaction mixture basic. The mixture was extracted 
5 with ethyl acetate (100 mL) twice. The organic layer was 
washed with saturated saline solution and then dried over 
anhydrous Na 2 S0 4> The concentration of the organic solvent 
provided the subject compound (6.6 g) as a yellow solid. 

(3) Preparation of 6-hydroxyspirot isobenzof uran-1 ( 3H) , 4 9 - 
10 piperldlne] -3-one hydrochloride 

1 ' -benzyl-6-methoxyspiro[isobenzofuran-l ( 3H) , 4 ' - 
piperidine] -3-one (1.8 g) was dissolved in methylene 
chloride (20 mL). To this solution was added under ice- 
cooling boron tribromlde (1.3 mL). After the reaction 

15 mixture was stirred at room temperature for 14 hours, IN 
sodium hydroxide aqueous solution was added. The mixture 
was extracted with ethyl acetate (30 mL) twice. The organic 
layer was washed with saturated saline solution and then 
dried over anhydrous Na 2 S0 4 . The concentration of the 

20 organic solvent provided the compound (1.2 g) as a yellow 
solid, which was dissolved in methanol (30 mL). To this 
solution was added 4N hydrogen chloride-ethyl acetate ( 5 mL ) , 
20% palladium hydroxide-carbon (300 mg) . The mixture was 
stirred under a hydrogen atmosphere for 14 hours. After the 

25 catalyst was removed by filtration, the filtrate was 
concentrated to give the subject compound (891 mg) as a white 
solid. 

(4) Prepartation of 6-hydroxy-3-oxo-N- ( 5-phenyl-2- 
pyrazinyl)spiro[isobenzofuran-l(3H) , 4 ' -piperidin ] -1 ' - 
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carboxamide 

A mixture of 6 -hydroxy spiro [ isobenzof uran- 
1 ( 3H) , 4 ' -piperidine ] -3-one hydrochloride (51 mg), phenyl 
N- ( 5 -phenyl- 2 -pyrazinyl) carbamate (58 mg) and 

5 triethylamine (119 ML) in chloroform (5 mL) was stirred at 
80*0 for 2 hours. The reaction mixture was poured into water, 
and then extracted with chloroform (20 mL) . The organic 
layer was washed with saturated saline solution (20 mL) and 
then dried over anhydrous Na 2 S0 4t The concentration of the 

10 organic solvent left a residue, which was purified by column 
chromatography on silica gel (hexane/ethyl acetate/=4/l to 
1/2) followed by the recrystallization from ethyl ether- 
hexane to give the subject compound (29 mg) as colorless 
crystals (melting point 206-208*0). 

15 The compounds from Example 69 to Example 79 were prepared, 

according to the same preparation procedure described in 
Example 61 by using the corresponding starting material in 
place of 4-aminobenzophenon used in the Example 61. 



20 Example 69 

trans-3-oxQ-N- ( 5-phenyl-2-pyrlmidinyl ) splroT 5- 
pzalsobenzof uran-1 ( 3H ) , 1 ' -cyclohexane 1 - 4 ' -carboxamide . 
melting point 215-217*0 

25 Example 70 

trans -N- f 5- ( 3-f luorophenyl ) - 1 -pyrimidinyl 1 -3-oxosplror 5- 
Agalsohftngoftiran-l ( 3H1 1 9 - nynlohexanel-4 ' -carboxamide 
melting point 205-207^ 
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Exampl 71 

tr*"g-N~ [ 5- ( 2-f lnorophenyl ) - 2 -pyrimidinyll >3-oxo5plrof 5- 
aral snbenzofuran-l(3H) . 1 ' - cyclohexane 1 - 4 ' - carboxamlde 
melting point 226-228*0 

5 

Powder X-ray diffraction 
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Above powder X-ray diffraction analysis data were 
10 measured by the same conditions as Example 32. 



Example 7 2 

trans -3-oxo-N-( 4 -phenyl - 2 -oxazolvl ) epiro r 5 - 



WO 01/14376 PCT/JP00/05427 

120 

fl7flifinhenzofuran-l( 3H) . 1 ' -cyclohexanel -4 [ -carboxamlde 
melting point 273-275*C i 

Example 73 

5 trans -N- f 5- ( 2 -methvl nhonvl ) -2 -pyrlmidlnyll -3-Qxospirnr 5- 
azaisobenzQfuran-K 3H1.T -cvclohexane 1 -4 ' -carhnxamidft 
melting point 213-215 < C 

Example 7 4 

10 tranfi-N-f5-(3-methvlDhenvl)'2-ovrlmidinyl1-3-nx QspirQf 5- 
azaisobenzof uran- 1 ( 3H ) . 1 ' -cvclohexane 1 - 4 9 -carboxaml de 
melting point 145-147T: 



Example 75 

15 trans -N- f 5 - ( 3 - f luoromethoxyphenyl ) - 2 -pyrimi dl nyl 1-3- 
oxosplro f 5 -azaisobenzof uran- 1 ( 3H) , 1 [ -cyclohexane 1 - 4 ' - 

carboxamide 

melting point 157-159*0 



20 Example 76 

trans-N- I 5- ( 3-f luoromethylphenyl 1 -2-py rlmidinyl 1-3- 
oxospiro f 5- azaisobenzof uran - 1 f 3H ) , 1 9 -cyclohexane 1 - 4 [ - 

carboxamide 

melting point 153-155^ 

25 

Example 77 

trans-N- f 5- ( 3-f luoro-5-methnyyphftny ^ ) - 2 -pyr imidinyl 1 -3- 
oxospirofS-azalsobenzofuran-l ( 3H ) .1' -nyclohexanel-4 ' - 

carboxaml dfi 
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melting point 218-220*0 
Example 7 8 

ti-ang-N- r 5- (2-f luoro-5-methylphenyl) -2-py rlmldinyll - 3- 
5 oxospiro f 5-azaisobenzof uran- 1 ( 3H ) , 1 ' -cyclohexane 1 -4 ' - 
.carboxamifle 

melting point 151-153*0 

Example 79 

10 trans-N- f 4 - ( 3 - f luoromethoxvlphenyl ) -2-oxazolyl 1-3- 

oyospiro f 5-azaisobenzof uran- 1 f 3H ) a 1 ' -cy clohexane 1 -4 ' - 

carboxamifle 

melting point 214-217X: 

15 Example 80 

Preparation of trans-N- f 5- ( 3-hydroxymethylphenyl ) -2- 
pyrtmldinyl 1 -3-oxosplro f 5-azalso benzof uran- 1 ( 3H) . 1 ' - 
cyclohexane 1 - 4 ' -carboxamlde 

To a solution of 2-chloro- 1 , 3-dimethylimidazolium 

20 chloride (613 mg) in chloroform (10 mL) was added pyridine 
(0.489 mL) , trans-3-oxospiro t 5-azaisobenzof uran- 
1(3H) ,1' -cyclohexane] -4' -carboxylic acid (300 mg) and 2- 
amino-5-bromopyrimidine (211 mg) . The mixture was stirred 
at room temperature overnight. The reaction mixture was 

25 diluted with ethyl acetate. 

The whole was washed with 10% citric acid aqueous 
solution, saturated sodium bicarbonate aqueous solution, 
saturated saline solution and then dried over anhydrous 
Na 2 S0 4 . The concentration of the organic solvent 1 ft a 
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residue, which was purified by column chromatography on 
silica gel (hexane/ethyl acetate=l/l to 1/3 to 1/4 to 1/5) 
followed by the crystallization from ethyl acetate to give 
the desired amide (210 mg). This amide was suspended in 
5 ethyleneglycol dimethyl ether (3.5 mL) , and water (0.5 mL ) , 
3-hydroxymethylphenylboronic acid (95 mg), 2M sodium 
carbonate aqueous solution (0.31 mL) and 
tetrakistriphenylphosphinepalladium (30 mg) was added 
thereto. 

10 The mixture was ref luxed for 2 hours and then diluted 

with water. The whole was extracted with ethyl acetate and 
then dried over anhydrous Na 2 S0 4> The concentration of the 
organic solvent left a residue, which was purified by column 
chromatography on silica gel (ethyl acetate/methanol = l/0 to 

15 30/1 to 20/1 to 15/1) to give the subject compound (151 
mg) as light yellow crystals (melting point 207-209*C). 

Example 81 

Preparation of trans-N- f 5- ( 3-hydroxyphenyll -2- 
20 pyrlmldinyn-3-oxQsplrQf5-azalsobenzQfuran^ (3H) . 1 
nyclohexanel-4' -oarboxamida 

To a solution of 2-chloro-l , 3-dimethylimidazolium 
chloride (622 mg) in chloroform (7 mL) was added pyridine 
(0.50 mL) , trans-3- oxospiro[5-azaisobenzofuran-l(3H) , 1 9 - 
25 cyclohexane] -4 ' -carboxylic acid (303 mg) and 2-amino-5- 
(3-benzyloxyphenyl)pyrimidine (340 mg). The mixture was 
stirred at room temperature overnight . The reaction 
mixture was diluted with ethyl acetate. The whole was 
washed with 10% citric acid aqueous solution, saturated 
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sodium bicarbonate aqueous solution, saturated saline 
solution and then dried over anhydrous Na 2 S0 4> The 
concentration of the organic solvent left a residue, which 
was purified by column chromatography on silica gel 
5 (hexane/ethyl acetate=l/l to 1/2 to 1/4 to 1/5 to 1/6) 
followed by the crystallization from ethyl acetate to give 
the desired amide (210 mg). This amide was dissolved in 
methanol (5mL) and tetrahydrof uran (5 mL), and 10% 
palladium- carbon (120 mg) was added. The mixture was 

10 stirred at room temperature under a hydrogen atmosphere 
overnight. The catalyst was removed by filtration. The 
filtrate was concentrated to give a residue, which was 
purified by column chromatography on silica gel 
(chlorof orm/methanol=50/l to 30/1 ) to give a solid compound. 

15 The solid compound was washed with ethanol and then 
recrystallized from ethyl acetate to give the subject 
compound (95 mg) as light yellow crystals (melting point 
260-262T: ) . 

The compounds from Example 82 to Example 89 were 
20 prepared, according to the same preparation procedure 
described in Example 62 by using the corresponding starting 
material in place of 4-aminobenzophenon used in the Example 
62. 

25 Example 82 

trans-3-oxo-N- ( 5-phenyl -2-p yrimidlnyl ) spiro \ 6- 
azaiSQbenzof uran-1 ( 3H).l' -cvcl Qhexane 1 -4 ' -narhnvamlde 
melting point 189-191X; 
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Example 83 

1-rang-N- T5-( luoromethvlphenvl ) - 2 -pvrimidinyl 1 - 3 - 
nvospi rof 6-azaiso benzofuran-l f 3H) , 1 ' - cyclohexane 1 -4 \ - 
carboxamide 
5 melting point 199-200*0 

Example 84 

trans-N- \ 5 - ( 3 - f luo romethox yphenyl ) - 2 -pyrimidinyl ] -3- 
oxosplroT 6-azaisobenzofuran-l ( 3H) , 1 ' -cyclohexane 1 - 4 ' - 

10 r,arboxamifle 

melting point 198-200*0 

Example 85 

trans-3-QXQ-N-f 6 -phenyl -1 .2 .4-tJClazin-3-yl)splrQr 6- 

15 azaisobenzofuran-lf 3H ) . 1 ' -cyclohexane 1 - 4 ' -carboxamide 
melting point 272-275*0 



Example 86 

trans-N- f 5- ( 2-dif luoromethoxypheny l ) - 3 -pyrazolyl 1 -3- 
20 oxospiro \ 6 -azaisobenzof uran- 1 f 3H ) . 1 ' -cyclohexane 1 - 4 ' - 
carboxamide 

melting point 239-240*0 



Example 8 7 

25 trans-N- f 5- ( 3-dif luoromethoxyphenyl ) -3-pyrazolyl 1 -3- 
nynspirn[fi-azalsobenzQfuran-l(3H) , 1 ' -cyclohexane ] - 4 ' - 

carboxamide 

melting point 183-185*0 
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Example 88 

tr^ng-N- T5-(3-f luorophenvl) -3-Pvrazolvll -3-oxospiro f 6- 
^aigobenzQfnran-l(3H) , 1 ' - cvclohexane 1 - 4 ' -carboxamide 
melting point 182-184*0 

5 

Example 89 

trans-N- f 5 - M -fl noropbRnyl ) - 3 -pvrazolvll - 3 -oxospiro f 6 - 
a*a1 snhenzQfuran-l f3H) . 1 ' -cyclohexane 1 -4 ' -carboxamide 
melting point 228-229*0 

10 

Example 90 

Preparation of trans -N- f 4 -benzoyl phenyl ) - 3- 

nynspirof 7 - azaisobenzof uran - 1 ( 3H ).!' -cyclohexane 1 -4 ' - 

rarhoxamlde 

15 (1) Preparation of 3-cyano-2-hydroxypyridine 

To malonaldehyde bisdimethylacetal (16.4 g) was added 
0.5 N hydrochloric acid (40 mL). The mixture was stirred 
at 50*0 for 20 minutes and then cooled to room temperature. 
To the reaction mixture was added triethylamine (16 mL) 

20 followed by 2-cyanoacetoamide (9 g) . The whole was stirred 
at room temperature for 30 minutes and further heated at 
60*C for 90 minutes as well as 100*0 for 2 hours. After 
cooling, the reaction mixture was concentrated to give a 
residue, which was recrystallized from ethanol-ethyl ether 

25 to give the subject compound (7.49 g) . 

(2) Preparation of 2-bromo-3-cyanopyridine 

Tetrabutylammonium bromide (35.4 g) and diphosphorus 
pentaoxide (15.58 g) was suspended in toluene (100 mL) . 
After the mixture was stirred at 70*C for 30 minutes, 3- 
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cyano-2-hydroxypyridine (6.59 g) was added thereto. The 
mixture was refluxed for 4 hours. The reaction mixture was 
poured into the ice water (200 g) and extracted with ethyl 
acetate (200mL x 2). The organic layer was dried over 
5 anhydrous Na 2 S0 4> The concentration of the solvent gave a 
oily residue, which was purified by column chromatography 
on silica gel (hexane/ethyl acetate=4/l to 3/1) to give a 
solid compound. The solid compound was recrystallized from 
ethyl acetate-hexane to give the subject compound (5.16 g) . 

10 (3) Preparation of spirot 7-azaisobenzofuran-l(3H) , 1 ' - 
cyclohexane ] - 3 , 4 9 -dione 

2-bromo-3-cyanopyrldine (2.96 g) and 1,4- 
cyclohexanedione monoethyleneketal (3.47 g) were dissolved 
in anhydrous tetrahydrof uran (38 mL). After being cooled 

15 to -78*0, n-butyl lithium (1.5 M hexane solution, 12.64 mL) 
was added and the mixture was stirred at -78*0 for 30 minutes . 
The reaction temperature was allowed to rise up to the room 
temperature . The reaction mixture was poured into water ( 40 
mL) and extracted with ethyl acetate (100 mL x 3). The 

20 organic layer was dried over anhydrous MgS0 4 . The 
concentration of the solvent gave a residue, which was 
recrystallized from ethyl ether-hexane to give iminoether 
compound (2.93 g). This compound was dissolved in acetone 
(5 mL) and 2N hydrochloric acid (30 mL). The solution was 

25 refluxed for 2 hours. After cooling, 2N sodium hydroxide 
aqueous solution was added to the reaction mixture to adjust 
pH to 4. The whole was extracted with ethyl acetate (lOOmL 
x 3) . The organic layer was dried over anhydrous MgS0 4 . The 
concentration of the s lvent gave a residue, which was 
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recrystallized from ether-hexane to give the subject 
compound (1.07 g) . 

( 4 ) Preparation of cis-4 ' -hydroxyspiro [ 7 -azaisobenzof uran- 
1 ( 3H) , 1 ' -cyclohexane] -3 -one 
5 Spiro[ 7-azaisobenzof uran-1 ( 3H) , 1 ' -cyclohexane] - 

3,4' -dione (1.6 g) was suspended in tetrahydrof uran (37 mL ) . 
After being cooled to 0*C , lithium tert-butoxyaluminium 
hydride (1.0M tetrahydrof uran solution, 9.58 mL) was added 
dropwise to the mixture. After the mixture was stirred at 
10 oX^ for 90 minutes, IN hydrochloric acid was added to adjust 
pH to 2. The mixture was extracted with ethyl acetate (100 
mL x 4). The organic layer was dried over anhydrous MgS0 4> 
The concentration of the solvent gave the subject compound 
(1.58 g) . 

15 (5) Preparation of trans-3-oxospiro[ 7-azaisobenzof uran- 
1 ( 3H ) , 1 ' -cyclohexane ] - 4 ' -carbonitrlle 

Cis-4 ' -hydroxyspiro! 7-azaisobenzof uran-1 (3H) , 1 ' - 
cyclohexane] -3 -one (1.58 g) and triethylamine (1.81 mL) were 
dissolved in chloroform (28 mL) . After being cooled to 0*C , 

20 methanesulfonyl chloride (0.67 mL) was added thereto. The 
mixture was stirred at room temperature for 2 hours and then 
poured into the saturated sodium bicarbonate aqueous 
solution (50 mL) . The whole was extracted with chloroform 
(100 mL x 3). The organic layer was dried over anhydrous 

25 MgS0 4 The concentration of the solvent gave a oily residue, 
which was purified by column chromatography on silica gel 
(hexane/ethyl acetate=2/l to 1/2) to give a solid compound. 
The solid compound was recrystallized from ethyl 
acetate-hexane to give the desired mesylate compound (2.03 
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g). This compound was dissolved in anhydrous 

dimethylf ormamide (30 mL), and triethylammonium cyanide 
(3.2 g) was added thereto. The mixture was stirred at lOO'C 
for 3 hours. After being cooled, the reaction mixture was 
5 poured into water (100 mL). The whole was extracted with 
ethyl acetate ( 100 mLx3). The organic layer was dried over 
anhydrous MgS0 4# The concentration of the solvent gave a oily 
residue, which was purified by column chromatography on 
silica gel (hexane/ethyl acetate = 3/l to 2/1) to give a solid 
10 compound. The solid compound was further recrystallized 
from ethyl ether-hexane to give the subject compound (515 
mg) . 

( 6 ) Preparation of trans-3-oxospiro[ 7-azaisobenzof uran- 
1 ( 3H) , 1 ' -cyclohexane] -4 ' -carboxylic acid 

15 Water (6-6 mL) and concentrated sulfuric acid (2.2 

mL) were added to trans-3-oxospiro[ 7-azaisobenzof uran- 
1(3H) , 1 ' -cyclohexane] -4 ' -carbonitrile ( 515 mg) . The 
mixture was refluxed for 13 hours. After the reaction 
mixture was cooled to 0*0 , 4N sodium hydroxide aqueous 

20 solution was added to adjust pH to 4. The crystal 
precipitated was collected by filtration. The crystal was 
washed with water, ethanol as well as diisopropyl ether and 
then dried. The subject compound (500 mg) was obtained. 

1 H - NMR (300 MHz , DMSO-d 6 , <5ppm): 1 . 73-1 • 80( 2H, m), 

25 1.81-1.94(2H. m) , 1 . 99-2 . 08 ( 2H, m) , 2 . 14-2 . 22( 2H, m) . 
2.64-2.68(lH, m) , 7.63(1H, dd, J=7.8, 4.8Hz), 8.28(1H, dd, 
J=7.8, 1.5Hz), 8.89(1H, dd, J«4.8, 1.5Hz). 
(7) Preparation of trans-N- ( 4-benzoylphenyl ) -3-oxospiro- 
[ 7-azaisobenzof uran-1 (3H) , 1 ' -cycloh xane] -4 ' -carboxamide 
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trans-3-oxospiro[7-azaisobenzofuran-l(3H) ,1 ' - 

cyclohexane] -4 ' -carboxylic acid (26 mg) and 4- 
aminobenzophenone (20 mg ) were dissolved in anhydrous 
pyridine (1 mL) . 1- ( 3 -dimethylamlnopropyl ) -3- 
5 ethylcarbodiimide hydrochloride (29 mg) was added thereto. 
The mixture was stirred at room temperature for 18 hours. 

The reaction mixture was poured into water (10 mL). 
The whole was extracted with ethyl acetate (30 mL x 3) . The 
combined organic layer was dried over anhydrous MgS0 4 , The 

10 concentration of the solvent gave an oily residue, which was 
purified by column chromatography on silica gel 
(hexane/ethyl acetate«3/l to 2/1) to give a solid compound. 
The solid compound was further recrystallized from ethyl 
acetate-hexane to give the subject compound (30 mg) as 

15 colorless crystals (melting point 214-216*0). 

Employing the procedure substantially as described 
in Example 90- (7), but substituting the appropriate amines 
for 4 -aminobenzophenone used in Example 90- (7), compounds 
of Examples 91 to 95 were prepared. 

20 

Example 91 

trans -N-f 1-f 3. 5-dif luorophenyll - 4 - imidazolyl 1-3- 
oxospirof 7-azalfiQbenzof uran-1 ( 3H) , 1 ' -cyclohe xane 1 -4 ' - 

carboxamlde 
25 melting point 269-271*0 
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Powder X-ray diffraction 
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5 Above powder X-ray diffraction analysis data were 

measured by the same conditions as Example 32. 



Example 92 

trans-3-oyo-N- f 2-phenyl - A -py ridyl 1 splro f 7- 
10 azfliSQbftnzofuran-H 3H) , 1 ' -cvcloheyanel-4 ' -r arhoyamlde 



melting point 221-22313 
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Example 9 3 

trans-3-QXO-N- ( 1 - phenyl - 4 - pyra zolyl ) s piro [ 7 - 
^7*1 gnhftnzofuran-lf 3H) , 1 ' - cyclohfixane 1 - 4 ' -carboxam j fln 
5 melting point 240-242 *C 

Example 9 4 

trans-3-QXP-N- (l-phenyl-3-pyiXQlyl) spiro f 7- 
asalsobenzofuran-l f 3H) ■ 1 ' -cyclohexane! -4 ' -carboxamiae 
10 melting point 214-217 *C 

Example 9 5 

trans -H- f 1- ( 4-f luorophenyl) -3-pyrazolyl 1 -3-oxosplrof 7- 
azaisobenzofuran-lf 3H) . 1 ' -cyclohexane 1 - 4 ' -carboxamlde 

15 melting point 210-212 *C 

Employing the procedure substantially as described 
in Example 57- (6), but substituting the appropriate amines 
for 4-amlnobenzophenone used in Example 57-(6), compounds 
of Examples 96 to 98 were prepared. 

20 

Example 96 

trans-3-QYO-N- ( 1 -phenyl - 3-pyrazoly l ) spiro f 4 - 

azaisobenzof uran- 1 ( 3H ) ■ 1 ' -cyclohexane 1 - 4 ' -carboxamifle 
melting point 200-202 *C 

25 

Example 97 

trans-3-nvo-N- ( 1 -phenyl - 4 -pyrazolyl ) spiro f 4 - 
azaisobenzof uran - 1 1 3H ) . 1 ' -cyclohexane 1 - 4 ' -carboxamlde 
melting point 223-225 *C 
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Powder X-ray diffraction 
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5 

Above powder X-ray diffraction analysis data were 
measured by the same conditions as Example 32. 



Example 98 



WO 01/14376 PCT/JP00/05427 

133 

fr fl nft-N-fl-f3-fliiQrQphenyn-4-DvrazQlvl1-3-QXQSDirof4- 

p7.a1c;nhftnzofuran-lf3H) . 1 ' -cvclohexane 1 - 4 ' -carboxamide 
melting point 176-178 *C 

Employing the procedure substantially as described 
5 in Example 62- (6), but substituting the appropriate amines 
for 4-aminobenzophenone used in Example 62- (6), compounds 
of Examples 99 to 106 were prepared. 

Example 99 

10 trans-3-oxo-N- ( 1 -phenyl- 3 -ovrazolyl ) spiro \ 6 - 

fl7alsobenzQfuran-lf3H) . 1 ' -cyclohexane 1 - 4 9 -carboxamide 
melting point 249-250 *C 



Example 100 

15 trans -N- f 1 - (A - f luorophenyl 1 - 3 -pvrazolyl 1 - 3 - oxospiro f 6 - 
azaisobenzQfuran>lf3H) , 1 9 -cyclohexane 1 - 4 9 -carboxamide 
melting point 254-257 *C 



Example 101 

20 trans -N- f 1 - ( 2 - f luorophenyl 1 - 3 -pyrazolyl 1 - 3 - oxospiro I 6 - 
azalSQbenzofuran-1 ( 3H K 1 9 -cyclohexane 1 - 4 9 -carboxamide 
melting point 239-241*C 

Example 102 

25 trans- 3-oxo-N-( 5 -phenyl -1 .2. 4 - thiadiazol- 3-yl ) splro f 6- 

azalsobenzofuran-l(3H) , 1 1 -cyclohexane 1 -4 ' -carboxamide 
melting point 221-223*C 



Example 103 
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1-rans-3-oxQ-N-fB-phenvl-3-isQxazolvl)sDirof6- 

azalso benzofuran-l ( 3H) , 1 ' -cyclohexane 1 - 4 ' -carboxaml.de 
melting point 259-261*0 



5 Example 104 

t-T-an.g- 3-oxo-N- f 6 -phenyl -3-pyri flyl ) spi rn f 6 - 
azal RohenzQfuran-lf3H) , 1 ' -cyclohexanel-4 [ -carboxamide 
melting point 249-251*0 

10 Example 105 

trans-3-oxo-N- ( 2 -phenyl -3- thlazolyl ) spl roffi- 
a?alsobenzQfuran>l(3H) , 1 ' -cyclohexane 1 -4 ' -carboxamlde 
melting point 278-280*0 



15 Example 106 

trans-3-oxo-N-( 2 -phenyl- 1 ,2 . 3-tria?iol-4-yl)splror 6- 

azalsobenzofuran>l(3H) . 1 ' -cycloh exanel-4 ' -carboxamlde 
melting point 232-233*0 



20 Formulation example 1 

20.0 grams of compound of Example 1, 417 grams of 
lactose, 80 grams of crystalline cellulose and 80 grams of 
partial a -starch were blended with a V-cone blender. To 
the mixture was added 3.0 grams of magnesium stearate and 
25 the whole was blended. The blended powder was compressed 
into 3000 tablets by conventional procedure so that each 
tablet has a weight of 150 mg and 7.0 mm in diameter. 
The content of one tablet with a weight f 150 mg 
the compound of Example 1 5.0mg 
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lactose 



104.25 nig 



crystalline cellulose 



20-0 mg 



partial a -starch 



20.0 



mg 



magnesium stearate 



0.75 mg 



5 



Formulation example 2 

10.8 grams of hydroxypropylcellulose 2910 and 2.1 
grams of polyethylene glycol 6000 were dissolved in 172.5 
grams of purified water. To the solution was dispersed 2.1 
10 grams of titanium oxide to provide a coating liquid. 2500 
tablets prepared in Formulation example 1, was subjected to 
spray-coating with the coating liquid using HICOATER-MINI 
to provide a film coated tablet with a weight of 155 mg. 
The content of one tablet (155 mg) 
15 the tablet prepared in the Formulation example 1 150 mg 

hydroxypropylcellulose 2910 3.6 mg 

Polyethylene glycol 6000 0.7 mg 

titanium dioxide 0.7 mg 

20 Industrial Applicability 

Compounds of the present invention exhibit NPY 
antagonistic activities and are useful as agents for the 
treatment of various diseases related to NPY, for example, 
cardiovascular disorders such as hypertension, nephropathy, 

25 heart disease, vasospasm, arteriosclerosis and the like, 
central nervous system disorders such as bulimia, depression, 
anxi ty, seizure, epilepsy, dementia, pain, alcoholism, 
drug withdrawal and the like, metabolic diseases such as 
obesity, dlab tes, hormone abnormality. 
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hypercholesterolemia, hyperlipidemla and the like, sexual 
and reproductive dysfunction, gastro-intestinal disorder, 
respiratory disorder, inflammation or glaucoma, and the 
like- 
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CLAIMS 

1. A compound represented by the general formula (I) : 



H 
I 




(I) 



5 wherein Ar 1 represents aryl or heteroaryl which may be 
substituted, the substituent being selected from the group 
consisting of halogen, nitro, lower alkyl, halo ( lower )alkyl, 
hydroxy ( lower ) alkyl , cyclo ( lower ) alkyl , lower alkenyl , 
lower alkoxy. halo ( lower ) alkoxy, lower alkylthio , carboxyl, 

10 lower alkanoyl, lower alkoxycarbonyl, lower alkylene 
optionally substituted with oxo, and a group represented by 
formula of -Q-Ar a ; 

Ar 2 represents aryl or heteroaryl which may be substituted, 

the substituent being selected from the group consisting of 
15 halogen, cyano, lower alkyl, halo (lower) alkyl, 

hydroxy (lower) alkyl, hydroxy, lower alkoxy, 

halo (lower) alkoxy, lower alkylamino, di- lower alkylamino, 

lower alkanoyl and aryl; 

n represents 0 or 1; 
20 Q represents a single bond or carbonyl; 

T, U, V and W represent independently nitrogen atom or 
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methine group which may hav a substitu nt selected from the 
group consisting of halogen, lower alkyl, hydroxy and lower 
alkoxy, where at least two of them represent the said methine 
group; 

5 X represents methine or nitrogen; 

Y represents imino which may be substituted with lower alkyl , 
or oxygen; 

a salt or ester thereof. 

2. The compound of Claim 1, wherein the aryl in Ar 1 
10 is phenyl. 

3. The compound of Claim 1. wherein the heteroaryl 
in Ar 1 is pyrrolyl, imidazolyl, pyrazolyl, thiazolyl, 
oxazolyl, isoxazolyl, 1 , 2 , 3-triazolyl , 1 , 2 , 4-thiadiazolyl, 
pyridyl, pyrazinyl. pyrimidinyl, 1 , 2 , 4-triazinyl , 

15 benzoxazolyl, benzothiazolyl , quinolyl or pyrido[3,2- 
b J pyridyl. 

4. The compound of Claim 1, wherein T, U, V and W are 
independently methine which may have a substituent selected 
from the group consisting of halogen, lower alkyl, hydroxy 

20 and lower alkoxy. 

5. The compound of Claim 4 , wherein T, U, V and W are 
independently methine which may be substituted with halogen . 

6. The compound of Claim 1 # wherein one of T, U, V 
and W is nitrogen. 

25 7. The compound of Claim 1, wherein Y is unsubstituted 

imino or oxygen. 

8. Th compound of Claim 1, wherein Y is oxygen. 
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9. The compound of Claim 1 which is represented by 
the general formula (I-a): 



wherein Ar 1 represents aryl or heteroaryl which may be 
5 substituted, the substituent being selected from the group 
consisting of halogen, nitro, lower alkyl, halo ( lower )alkyl, 
hydroxy ( lower ) alkyl , cyclo ( lower ) alkyl , lower alkenyl , 
lower alkoxy, halo ( lower )alkoxy, lower alkyl thio , carboxyl, 
lower alkanoyl, lower alkoxycarbonyl , lower alkylene 
10 optionally substituted with oxo, and a group represented by 
formula of -Q-Ar 2 ; 

Ar 2 represents aryl or heteroaryl which may be substituted, 

the substituent being selected from the group consisting of 

halogen, cyano, lower alkyl, halo ( lower ) alkyl , 
15 hydroxy ( lower ) alkyl , hydroxy , lower alkoxy , 

halo (lower) alkoxy, lower alkylamino, di- lower alkylamino, 

lower alkanoyl and aryl; 

Q represents a single bond or carbonyl; 

R x r presents hydrogen or halogen. 
20 10. The compound of Claim 9, wherein the aryl in Ar 1 

is phenyl. 



H 




O 
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11. The compound of Claim 9, wherein the heteroaryl 
in Ar 1 is imidazolyl, pyrazolyl, isoxazolyl, 1,2,4- 
thiadiazolyl, pyrazlnyl, pyrimidinyl, quinolyl or 
pyrido [ 3 , 2-b]pyridyl . 

12. The compound of Claim 1 which is represented by 
the general formula (I-b): 




d-b) 



wherein Ar 1 represents aryl or heteroaryl which may be 
substituted, the substituent being selected from the group 

10 consisting of halogen, nitro, lower alkyl, halo ( lower )alkyl # 
hydroxy ( lower ) alkyl , cyclo ( lower ) alkyl , lower alkenyl , 
lower alkoxy, halo ( lower ) alkoxy, lower alky lthio , carboxyl, 
lower alkanoyl, lower alkoxycarbonyl , lower alkylene 
optionally substituted with oxo, and a group represented by 

15 formula of -Q-Ar 2 ; 

Ar 2 represents aryl or heteroaryl which may be substituted, 
the substituent being selected from the group consisting of 
halogen, cyano, lower alkyl, halo ( lower ) alkyl , 
hydroxy (lower) alkyl, hydroxy, lower alkoxy, 

20 halo (lower) alkoxy, lower alkylamino, di- lower alkylamino, 
lower alkanoyl and aryl; 
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Q represents a single bond or carbonyl; 

T, U r V and W represent independently nitrogen atom or 
methine group which may have a substituent selected from the 
group consisting of halogen, lower alkyl, hydroxy and lower 

5 alkoxy, where at least two of them represent the said methine 
group . 

13. The compound of Claim 12 # wherein the aryl in Ar 1 
is phenyl. 

14. The compound of Claim 12, wherein the heteroaryl 
10 in Ar 1 is pyrrolyl, imidazolyl, pyrazolyl, thiazolyl, 

oxazolyl, isoxazolyl, 1 , 2 , 3-triazolyl , 1 , 2 , 4-thiadiazolyl, 
pyridyl, pyrazinyl, pyrimidinyl or 1 , 2 , 4-triazinyl. 

15. The compound of Claim 12, wherein one of T, U, 
V and W is nitrogen. 

15 16. The compound of Claim 12, wherein V is nitrogen 

and each of T, U and W is unsubstituted methine group. 
17. The compound of claim 1, which is 

N- ( 4 -benzoylphenyl ) - 3 -oxospiro [ isoindoline- 1 , 4 ' - 

piperidine ] - 1 ' - carboxamide , 
20 3-oxo-N- (5-phenyl-2-pyrazinyl)spiro [isoindoline- 1 , 4 ' - 

piperidine ] - 1 ' - carboxamide , 

N- (7 -methyl- 2-quinolyl) - 3 -oxospiro [ isoindoline- 1 , 4 ' - 
piperidine ] - 1 ' - carboxamide , 

N- ( 4 -benzoylphenyl ) - 2 -methyl - 3 - oxospiro [ isoindoline - 
25 1 # 4 '-piperidine] -1' -carboxamide, 

N- ( 4 -benzoylphenyl ) - 3 , 4 -dihydro- 3 -oxospiro [ isoqulnoline - 
1(2H) ,4' -piperidine ]-l' -carboxamide, 
3 , 4-dihydro-3-oxo-N- ( 5-phenyl-2- 

pyrazinyl)spiro[isoquinoline-l(2H) ,4* -piperidine] -1 9 - 
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carboxamide , 

3 , 4-dihydro-N- ( 7-methyl-2-quinolyl ) -3- 
oxospiro [ isoquinoline- 1 ( 2H) , 4 ' -piperidine] -1 ' - 

carboxamide , 

5 H- ( 4 -acetylphenyl ) - 3 , 4 -dihydro- 3 -oxospiro [ isoquinoline- 
1 (2H) , 4 ' - piper idine J -1 ' -carboxamide, 
3, 4-dihydro-3-oxo-N-l 1- ( 2-quinolyl) -4- 

imidazolyl]spiro[isoquinoline-l(2H) , 4 ' -piperidine] -1 ' - 
carboxamide, 

10 3 , 4-dihydro-3-oxo-N- ( 5-oxo-5 , 6,7, 8- tetrahydro-2- 

naphthyl) spiro[ isoquinoline- 1 ( 2H) , 4 ' -piperidine ] - 1 ' - 
carboxamide, 

3, 4-dihydro-N- [ 5- ( 2 -methyl -1-propenyl ) -2-pyrazinyl] -3- 
oxospiro[lsoquinoline-l( 2H) , 4 ' -piperidine] -1 ' - 
15 carboxamide, 

3 , 4-dlhydro-3-oxo-N- ( 3 -phenyl- 5- 

isoxazolyl)spiro[isoquinoline-l(2H) , 4 ' -piperidine] -1 ' - 
carboxamide, 

N- [ 1 - ( 7 - benzo [ b ] f uranyl ) - 4 - imidaz olyl ] - 3 , 4 - dihydro - 3 - 
20 oxospiro[isoquinoline-l ( 2H) , 4 9 -piperidine] -1 9 - 
carboxamide, 

N- [ 1- ( 3-dif luoromethoxyphenyl ) -4- imidazolyl ] -3 , 4- 
dihydro- 3 -oxospiro [ isoquinoline - 1 ( 2H ) , 4 ' -piperidine ] - 1 9 - 
carboxamide , 
25 3,4-dihydro-3-oxo-N- [4-(2- 

pyrldylcarbonyl) phenyl ]spiro[ isoquinoline- 1(2H) ,4 9 - 

piperidin ] - 1 9 -carboxamide , 

N- ( 3 , 4 -dichlorophenyl ) -3 , 4 -dihydro- 3 - 

oxospiro [ Isoquinoline- 1 ( 2H ) , 4 ' -piperidine ] - 1 ' - 
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carboxamide , 

N- [ 1- ( 3-chlorophenyl ) - 4-imidazolyl ] -3 , 4-dihydro-3- 
oxospiro[isoquinoline-l(2H) , 4 B -piperidine] -1 ' - 

carboxamide , 

5 3 , 4 -dihydro- 3-oxo-N- ( 5 -n!ieuyl-2- 

thiazolyl ) spiro [ isoquinoline- 1 ( 2H ) , 4 ' - piper i dine ] - 1 ' - 
carboxamide , 

3 , 4 - dihy dro - 3 - oxo -N- [ 5- ( 2- pyr idy 1 ) -2- 

pyrazinyl] spiro [ isoquinoline- 1(2H) , 4 ' -piper idine] -1 ' - 
10 carboxamide , 

3 , 4 -dihydro -N- (4-methyl-2-benzothiazolyl) -3- 
oxospiro [isoquinoline- 1 (2H) , 4 ' -piper idine] -1 ' - 
carboxamide, 

N- ( 5-chloro-2-benzoxazolyl) -3 , 4 -dihydro- 3- 
15 oxospiro[ isoquinoline- 1(2H) , 4 ' -piperidine] -1 ' - 
carboxamide , 

N- ( 4-benzoylphenyl) -3-oxospiro[ isobenzof uran- 1 ( 3H) , 4 ' - 
piperidine] -1 ' -carboxamide, 

3-oxo-N- (5-phenyl-2-pyrazinyl) -spiro [ isobenzof uran - 
20 1 ( 3H) , 4 ' -piperidine] -1 ' -carboxamide, 

N- ( 7-methyl-2-quinolyl ) -3-oxospiro[ isobenzof uran- 

1 ( 3H ) , 4 ' -piperidine ] - 1 ' -carboxamide , 

3-oxo-N- (3 -phenyl- 5- isoxazolyl) spiro [ isobenzof uran - 

1 ( 3H ) , 4 ' -piperidine ] - 1 ' - carboxamide , 
25 3-oxo-N- ( 7 - trif luoromethylpyrldo [ 3 , 2 - b ] pyridin - 2 - 

yl ) spiro [ isobenzof uran- 1 ( 3H ) , 4 ' -piperidine ] - 1 ' - 

carboxamide, 

3-oxo-N-(5-phenyl-2-pyrimidlnyl)spiroIis benzof uran- 
1 ( 3H ) , 4 ■ -piperidine ] - 1 9 -carboxamid , 
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3-oxo-N- [ 1 - ( 3 -quinolyl ) - 4 - 

imidazolyl ]spiro[ isobenzof uran- 1 ( 3H) , 4 ' -piperidine] -1 ' - 
carboxamide, 

3-oxo-N- ( 5-phenyl-3-pyrazolyl )spiro[ isobenzof uran- 
5 1 ( 3H ) , 4 ' - piperidine ] - 1 ' -carboxamide , 
N- [ 5- ( 4 -chlorophenyi ) -3-pyrazolyl ] -3- 
oxospiro[ isobenzof uran- 1(3H) ,4 ' -piperidine] -1 ' - 
carboxamide, 

3-oxo-N- [5- (3-qulnolyl) -3-pyrazolyl]spiro[isobenzofuran- 
10 1 ( 3H ) , 4 ' -piperidine ] - 1 ' - carboxamide , 

N- [ 5- ( 3- fluorophenyl) -2- pyrimidinyl] -3- 
oxospiro[isobenzofuran-l(3H) ,4' -piperidine ] -1 ' - 
carboxamide, 

3-oxo-N- [ 5 - ( 3 - trif luorome thylphenyl ) - 2 - 
15 pyrimidinyl ]spiro[ isobenzof uran- 1 ( 3H) , 4 ' -piperidine] -1 ' - 
carboxamide, 

N - [ 5 - ( 3 - chlorophenyi ) - 2 - pyrimidinyl ] - 3 - 
oxospirof isobenzof uran- 1(3H) , 4 9 -piperidine] -1 ' - 
carboxamide . 

20 N- ( 7- dif luoromethoxypyrido [ 3 , 2 - b ] pyridin - 2 -yl ) - 3 - 
oxospiro [ Isobenzof uran- 1 ( 3H) , 4 9 -piperidine ] - 1 ' - 
carboxamide , 

3-oxo-N- ( 5-phenyl-l , 2 , 4- thiadiazol-3- 
yl)spiro [isobenzof uran- 1(3H) ,4 9 -piperidine] -1* - 
25 carboxamide , 

N-{1- [3- ( 2 -hydroxyethyl) phenyl] -4-imldazoly}-3- 
oxospiro [ isobenzof uran- 1 ( 3H ) , 4 ' - piperidine ] - 1 ' - 
carboxamide, 

N- [ 4 - ( 1 - ethyl - 2 - imidazolyl ) phenyl ] - 3 - 
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oxospiro [ isobenzof uran- 1 ( 3H ) , 4 ' -piperidine ] - 1 ' - 

carboxamide , 

N- [ 1- ( 3- me thoxypheny 1 ) - 4 - imidaz oly 1 ] - 3 - 

oxospiro [ isobenzof uran- 1 ( 3H) , 4 ' -piperidine ] - 1 ' - 

5 carboxamide, 

6-f luoro-3-oxo-N- ( 5 -phenyl -2- 

pyrazinyl ) spiro [ isobenzof uran- 1 ( 3H } , 4 ' -piperidine ] - 1 ' - 
carboxamide, 

6 - f luoro - 3 - oxo - N - ( 5 - phenyl -2- 
10 pyrimidinyl ) spiro [Isobenzof uran- 1(3H) ,4' -piperidine ] -1 ' - 

carboxamide , 

5-f luoro-3-oxo-N- (5-phenyl-2- 

pyrazlnyl ) spiro [ isobenzof uran- 1 ( 3H ) , 4 ' -piperidine ] - 1 ' - # 
carboxamide , 
15 5-f luoro-3-oxo-N- (5-phenyl-2- 

pyrimidinyl ) spiro [ isobenzof uran- 1 ( 3H ) , 4 ' -piperidine ] - 1 ' - 
carboxamide , 

N- ( 4 -benzoylphenyl ) - 3 . 4 - dihydro - 3 -oxospiro [ 1H - 2 - 
benzopyran-1, 4 ' -piperidine] -1 9 -carboxamide, 
20 3M-dihydro-3-oxo-N-(5-phenyl-2-pyrazinyl)spiro[lH-2- 

benzopyran-1, 4 ' -piperidine] -1 9 -carboxamide, 
N-(5-benzoyl-2-pyrazinyl)-3.4-dihydro-3-oxospiro[lH-2- 

benzopyran- 1 , 4 ' -piperidine ] - 1 * - carboxamide , 
trans-N-(4-benzoylphenyl)-3 ' -oxospiro [cyclohexane- 
25 1 . 1 ' ( 3 ' H ) - isobenzof uran ] - 4 - carboxamide , 

trans- 3' -oxo-N- (5 -phenyl- 2-pyrazinyl) spiro [ cyclohexane- 
1 , 1 9 ( 3 9 H ) - is benzof uran ] - 4 -carboxamide , 

trans - 3 ' -oxo-N- ( 1 -phenyl- 4 - imldazolyl ) spiro [ cyclohexane - 
1 , 1 • ( 3 9 H ) - isobenzof uran ] - 4 - carboxamide , 
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trans -3 ' -oxo-N- ( 5 -phenyl- 2- 

pyrimidinyl)spiro[cyclohexane-l , 1 ' ( 3 ' H) -isobenzof uran ] - 
4-carboxamide, 

trans -N- [ 1- ( 3 , 5 -dif luorophenyl ) - 4 - imidazolyl ] - 3 ' - 
5 oxosp±ro[cyclohexane-l , 1 ' ( 3 r H) -isobenzof uran J -4- 
carboxamide , 

trans-3 ' -oxo-N- ( 5-phenyl-3-pyrazolyl)spiro[cyclohexane- 
1,1 ' (3'H) -isobenzof uran] -4-carboxamide, 
trans -N- [ 1 - ( 2 - f luorophenyl ) - 4 - imidazolyl ] - 3 ' - 
10 oxospiro[cyclohexane-l, 1 9 (3'H) -isobenzof uran ] -4- 
carboxamide, 

trans-N- ( 4-acetyl-3- trif luoromethylphenyl) -3 ' - 
oxospiro [ cyclohexane - 1 , 1 ' ( 3 ' H ) -Isobenzof uran 1 -4- 
carboxamide , 
15 trans - 3 ' -oxo-N- 1 1 - ( 3 -quinolyl ) -4 - 

imidazolyl ] spiro [ cyclohexane - 1 , 1 ' ( 3 ' H ) - isobenzof uran ] - 4 - 
carboxamide, 

trans-N- [ 1 - ( 3 - cyanophenyl ) - 4 - imidazolyl ] - 3 ' - 
oxospiro [ cyclohexane- 1 . 1 ' { 3 ' H) -isobenzof uran ] - 4 - 

20 carboxamide. 

trans-N- (4-benzoylphenyl) -3 -oxospiro [ 4-azaisobenzof uran- 
1 ( 3H ) , 1 * - cyclohexane ] - 4 ' - carboxamide , 
trans -3-oxo-N- (5-phenyl-2-pyrazinyl)spiro[4- 
azaisobenzofuran-l(3H) , 1 ' -cyclohexane] -4 9 -carboxamide, 

25 trans - 3 - oxo -N- (3- phenyl - 5 - is oxazolyl ) spiro [ 4 - 

azalsobenzof uran-1 ( 3H) , 1 9 -cyclohexane] -4 ' -carboxamide, 
trans - 3 - oxo - N - ( 5 - phenyl - 2 - pyr imidiny 1 ) spiro [ 4 - 
azalsobenzof uran* 1(3H) ,1" -cyclohexane] -4 ' -carboxamide, 
trans-N- (4-benzoylphenyl) -3-oxospir I 5-azaisobenzof uran- 
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1 ( 3H ) , 1 ' - cyclohexane ] - 4 ' -carboxamide , 

trans -N- ( 4 -benzoylphenyl ) -3-oxospiro[ 6-azaisobenzofuran- 
1(3H) , 1 ' - cyclohexane] -4 ' -carboxamide, 

N- [ 5- ( 4-hydroxyphenyl) -2-pyrazinyl ] -3- 

:> oxospiro [isobc;iu:ofu:-cui - 1 ( 3ii ) . \ ' -piperidincs ] - 1 ' - 
carboxamide , 

N- [5- (3 -hydroxyphenyl) -2-pyrazinyl] -3- 
oxospiro [ lsobenzof uran- 1 ( 3H ) , 4 ' -piperidine ] - 1 ' - 
carboxamide, 
10 4-f luoro-3-oxo-N- (5-phenyl-2- 

pyrimidinyl ) spiro [ isobenzof uran- 1 ( 3H ) , 4 9 -piperidine ] - 1 ' - 
carboxamide, 

7-f luoro-3-oxo-N-(5-phenyl-2- 

pyrimidinyl ) spiro [ isobenzof uran- 1 ( 3H ) , 4 ' -piperidine ] - 1 ' - 
15 carboxamide, 

6 - ethyl - 3 - oxo - N - ( 5 - phenyl -2- 

pyrazinyl ) spiro I isobenzof uran- 1 ( 3H ) , 4 9 -piperidine ] - 1 ' - 
carboxamide , 

6 - hydroxy - 3 - oxo - N - ( 5 - phenyl - 2 - 
20 pyrazinyl ) spiro [ isobenzof uran- 1 ( 3H ) , 4 ' -piperidine ] - 1 B - 
carboxamide, 

trans - 3 - oxo-N- ( 5 -phenyl - 2 -pyrlmidinyl ) spiro [ 5 - 
azaisobenzofuran-l(3H) , 1 ' -cyclohexane ] -4 ' -carboxamide, 
trans -N- [ 5 - ( 3 - f luoropheny 1 ) - 2 - pyr imidiny 1 ] - 3 - oxospiro [ 5 - 
25 azaisobenzofuran-l(3H) , 1 ' -cyclohexane] -4 ' -carboxamide, 
trans-N- [5-(2-f luorophenyl) -2-pyrimidinyl] -S-oxospirolS- 
azaisobenzof uran-l(3H) , 1* -cyclohexane] -4 '-carboxamide, 
trans - 3 - oxo-N- ( 4 - phenyl - 2 - oxazolyl ) spiro [ 5 - 
azaisobenzofuran-l(3H) , l* -cyclohexane] -4 '-carboxamide. 
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trans -N- [ 5- ( 2-methylphenyl ) - 2 -pyrimidinyl ] - 3 - oxospiro [ 5 - 
azaisobenzofuran-l( 3H) , 1 ' -cyclohexane ] - 4 ' - carboxamide , 
trans-N- [5- ( 3-methylphenyl ) - 2 -pyrimidinyl ] -3-oxospiro [ 5 - 

azaisobenzofuran-l( 3H) , 1 ' - cyclohexane ] - 4 ' - carboxam ids , 
5 trans-N- [5- ( 3- f luoromu thoxyphenyl ) - 2 -pyrimidin vi J - 3- 
oxospiro[5-azaisobenzofuran-l(3H) , 1 ' -cyclohexane ] - 4 ' - 
carboxamide, 

trans -N- 1 5 - ( 3 - f luoromethylphenyl ) - 2 -pyrimidinyl ] - 3 - 
oxospiro[5-azaisobenzofuran-l(3H) , 1 ' -cyclohexane] -4 ' - 

10 carboxamide, 

trans-N- [5-(3-f luoro-5-methoxyphenyl) -2 -pyrimidinyl] -3- 
oxospiro [ 5-azaisobenzof uran- 1 ( 3H ) , 1 ' -cyclohexane ] - 4 9 - 
carboxamide , 

trans -N- [ 5 - ( 2 - f luoro - 5 -met hy Ipheny 1 ) - 2 - pyrimidinyl ] - 3 - 
15 oxospiro [ 5 -azaisobenzof uran- 1 ( 3H ) , 1 ' -cyclohexane ] - 4 ' - 
carboxamide , 

trans-N- [4-(3-f luoromethoxyphenyl) -2-oxazolyl] -3- 
oxospiro[ 5 -azaisobenzof uran- 1( 3H) . 1 ' -cyclohexane] -4 ' - 
carboxamide , 

20 trans-N- [ 5 - ( 3 -hydroxyme thy Ipheny 1 ) - 2 -pyrimidinyl ] - 3 - 
oxospiro [5-azaisobenzof uran- 1(3H) , 1 ' -cyclohexane] -4 ' - 
carboxamide, 

trans -N- [ 5 - ( 3 -hydroxypheny 1 ) - 2 - pyrimidinyl ] - 3 - 
oxospiro [5-azaisobenzof uran- 1(3H) , 1 ' -cyclohexane ] -4 ' - 
25 carboxamide, 

tran6 - 3 - oxo-N- ( 5 - phenyl - 2 - pyrimidinyl ) spiro [ 6 - 
azaisobenzofuran-l(3H) ,1' -cyclohexane] -4 9 -carboxamide, 
trans-N- [ 5 - ( 3 - f luoromethylphenyl ) - 2 -pyrimidinyl ] - 3 - 
xospiro [ 6 -azais benzof uran- 1 ( 3H ) , 1 * -cyclohexane ] - 4 ' - 
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carboxamide, 

trans -N- [5- ( 3-f luoromethoxyphenyl) -2-pyrimidinyl] -3- 
oxospiro [ 6-azaisobenzof uran- 1 ( 3H) , 1 ' -cyclohexane ] -4 9 - 

carboxamide , 

5 trans -3-oxo-N- ( 6 -phenyl - L , 2 , 4 - tricisin-3-yl ) spiro [ 0 - 
azalsobenzofuran-l(3H) , 1 ' -cyclohexane] -4 9 -carboxamide, 
trans -N- [ 5 - ( 2 - dif luoromethoxyphenyl ) - 3 -pyrazolyl ] - 3 - 
oxospiro[ 6-azaisobenzof uran- 1(3H) , 1 ' -cyclohexane] -4 9 - 
carboxamide, 

10 trans -N- [ 5 - ( 3 - dif luoromethoxyphenyl ) - 3 -pyrazolyl ] - 3 - 
oxospirol 6-azaisobenzof uran- 1( 3H) , 1 ' -cyclohexane] -4 ' - 
carboxamide, 

trans -N- [ 5- ( 3-f luorophenyl ) -3 -pyrazolyl] -3-oxospiro[ 6- 
azaisobenzofuran-l(3H) , 1 9 -cyclohexane] -4 ' -carboxamide, 

15 trans-N- [ 5- ( 4-f luorophenyl) -3-pyrazolyl] -3-oxospiro[ 6- 
azaisobenzofuran-l(3H) f 1 ' -cyclohexane] -4 ' -carboxamide, 
trans-N- ( 4-benzoylphenyl) -3-oxosplro[ 7-azaisobenzofuran- 
1 ( 3H ) , 1 ' - cyclohexane ] - 4 ' -carboxamide , 
trans-N- [ 1- ( 3 , 5 -dif luorophenyl) -4-imidazolyl] -3- 

20 oxospirol 7-azaisobenzof uran- 1 (3H) , 1 ' -cyclohexane] -4 9 - 
carboxamide, 

trans-3-oxo-N-[2-phenyl-4-pyridyl]spiro[7- 
azaisobenzofuran-l(3H) , 1 ' -cyclohexane] -4 9 -carboxamide, 
trans - 3 - oxo- N - ( 1 - phenyl - 4 -pyrazolyl ) spiro [ 7 - 
25 azaisobenzof uran-l( 3H) f 1 ' -cyclohexane] -4 9 -carboxamide, 
trans - 3 - oxo-N- ( 1 - phenyl - 3 -pyrroly 1 ) spiro [ 7 - 
azaisobenzof uran- 1 ( 3H ) , 1 9 -cyclohexane ] - 4 9 -carboxamide , 
trans-N- [ 1 - ( 4 - f luorophenyl ) - 3-pyrazolyl ] - 3 -oxospiro [ 7 - 
azaisobenzofuran-l(3H) , 1 9 -cyclohexane] -4 9 -carboxamide. 
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trans-3-oxo-N-(l-phenyl-3-pyrazolyl)spiro[4- 
azaisobenzof uran- 1 ( 3H ) , 1 ' - cyclohexane ] - 4 ' - carboxamlde , 
trans-3-oxo-N- ( l-phenyl-4-pyrazolyl)spiro[ 4- 
azaisobenzof uran- 1 ( 3H) , 1 ' -cyclohexane] -4 ' -carboxamlde , 
'c c <_i ii s - N - [ .'». ■ ( J"ii | i-.'L" i ' r*i * : ii y L j - 4 - v>y.c.j..:.o.l/± I-i-o.-:^:^:^ ; - 
azaisobenzofuran-l(3H) , 1 ' -cyclohexane ]- 4 ' -carboxamlde, 
trans - 3 - oxo-N - ( 1 -phenyl- 3-pyrazolyl ) splro [ 6 - 
azalsobenzof uran- 1 ( 3H ) , 1 ' -cyclohexane ] - 4 ' -carboxamlde , 
trans -N- [ 1- ( 4 -f luorophenyl ) -3-pyrazolyl] -3-oxospiro [ 6- 

10 azalsobenzof uran- 1( 3H) , 1 ' -cyclohexane] -4 ' -carboxamide , 
trans -N- [ 1 - ( 2 - f luorophenyl ) - 3-pyrazolyl ] - 3 - oxospiro [ 6 - 
azalsobenzof uran- 1 ( 3H) , 1 ' -cyclohexane] -4 ' -carboxamide, 
trans -3 -oxo-N- ( 5 -phenyl- 1, 2, 4-thiadiazol-3-yl)spiro[ 6- 
azaisobenzof uran-l( 3H) , 1 9 -cyclohexane] -4 ' -carboxamlde, 

15 trans-3-oxo-N- ( 5-phenyl-3-isoxazolyl)spiro[ 6- 

azaisobenzof uran-1 ( 3H) , 1 f -cyclohexane] -4 ' -carboxamlde , 
trans-3-oxo-N- ( 6-phenyl-3-pyridyl)spiro[ 6- 
azaisobenzof uran-1 ( 3H) , 1 ' -cyclohexane ] -4 ' -carboxamide, 
trans -3 -oxo-N- ( 2-phenyl-3-thiazolyl) spiro [ 6- 

20 azalsobenzof uran-1 (3H) , 1 9 -cyclohexane ] -4 ' -carboxamide 
or 

trans- 3-oxo-N- ( 2 -phenyl -1 , 2 ,3-triazol-4-yl)spiro[6- 
azaisobenzof uran- 1 ( 3H ) , 1 9 -cyclohexane ] - 4 ' -carboxamide . 

18. The compound of claim l r which is 3-oxo-N- (5- 
25 phenyl - 2 -pyrazinyl ) - spiro [ isobenzof uran- 

1 ( 3H ) , 4 9 - piper idine ] - 1 ' - carboxamide . 

19. The compound of claim 1, which is 3-oxo-N- (7- 
trif luoromethylpyrido [ 3 , 2-b Jpyridin- 2 - 

yl) spiro [isobenzof uran- 1(3H) , 4 9 -pip ridine] -1 ' - 
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carboxamide . 

20. The compound of claim 1, which is N-[5-(3- 
f luorophenyl) -2 -pyrimidinyl] -3- 

oxospiro [ isobenzof uran-1 ( 3H) , 4 ' -piperidine ] - 1 ' - 
:» a i is o o :m::\.i r A\: . 

21. The compound of claim 1, which is trans-3'- 
oxo-N- ( 5 -phenyl- 2 -pyrimidinyl ) spiro [ cyclohexane- 

1,1' (3'H)-isobenzofuran] -4 -carboxamide. 

22. The compound of claim 1, which is trans - 3'- 
10 oxo-N- [ 1- (3-quinolyl) -4- 

imidazolyl] spiro [ cyclohexane- 1, 1 ' (3 'H)-isobenzofuran] -4- 
carboxamide. 

23. The compound of claim 1, which is trans -3- 
oxo-N- ( 5 -phenyl - 2 -pyrazinyl ) spiro [ 4 - 

15 azaisobenzof uran-1 ( 3H) ,1' -cyclohexane J -4 9 -carboxamide. 

24. The compound of claim 1, which is trans-N-[5- 
( 3-f luorophenyl) -2 -pyrimidinyl] -3-oxospiro [ 5- 
azalsobenzof uran-1 ( 3H) , 1 9 -cyclohexane] -4 ' -carboxamide. 

25. The compound of claim 1, which is trans-N-[5- 
20 ( 2 -f luorophenyl) -2 -pyrimidinyl] -3-oxospiro [ 5- 

azaisobenzof uran-1 ( 3H) # 1 ' -cyclohexane] -4 9 -carboxamide. 

26. The compound of claim 1, which is trans -N-[l- 
(3,5- dif luorophenyl ) - 4 - imidazoly 1 ] - 3 - oxospiro [ 7 - 
azaisobenzof uran-l(3H) , 1 9 -cyclohexane] -4 ' -carboxamide. 

25 27. The compound of claim 1, which is trans-3-oxo- 

N- ( 1 -phenyl- 4 -pyrazolyl) spiro [ 4 -azaisobenzof uran- 
1(3H) ,1' -cyclohexan ] -4 ' -carboxamide. 

28. The compound of claim 1, which is trans-3-oxo- 
N-( l-phenyl-3 -pyrazolyl) spiro [6 -azaisobenzof uran- 
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1 ( 3H ) , 1 ' - cyclohexane ] - 4 ' - carboxamide . 

29 • The compound of claim 1, which is trans-3-oxo- 
N- ( 2 -phenyl -1 , 2, 3-triazol-4-yl)spiro[ 6-azaisobenzof uran- 

1 ( 3H) , 1 ' -cyclohexane ] -4 9 -carboxamide . 



wherein Ar 1 represents aryl or heteroaryl which may be 
substituted, the substituent being selected from the group 

10 consisting of halogen , nitro, lower alkyl, halo ( lower )alkyl , 
hydroxy ( lower ) alkyl , cyclo ( lower ) alkyl , lower alkenyl . 
lower alkoxy, halo ( lower ) alkoxy, lower alky lthio , carboxyl, 
lower alkanoyl, lower alkoxycarbonyl , lower alkylene 
optionally substituted with oxo, and a group represented by 

15 formula of -Q-Ar 2 ; 

Ar 2 represents aryl or heteroaryl which may be substituted, 
the substituent being selected from the group consisting of 
halogen, cyano, lower alkyl, halo (lower) alkyl, 
hydroxy ( lower) alkyl, hydroxy, lower alkoxy, 

20 halo ( lower ) alkoxy , lower alkylamino, di- lower alkylamino, 
lower alkanoyl and aryl; 



formula (1-1): 



H 




(M) 
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Q represents a single bond or carbonyl; 

T, U, V and W represent independently nitrogen atom or 
roethine group which may have a substituent selected from the 

group consisting of halogen, lower alkyl , hydroxy and lower 

group; 

n and Y have the same meanings as described hereinafter; 
a salt or ester thereof, which comprises reacting a compound 
of the general formula (II): 
O 



10 



Ar 3 0~^ (II) 



N-Ar 1p 
H 

wherein Ar lp represents aryl or heteroaryl which may be 
substituted, the substituent being selected from the group 
consisting of halogen, nitro, lower alkyl, halo ( lower )alkyl, 
cyclo( lower )alkyl, lower alkenyl, lower alkoxy, 

15 halo ( lower ) alkoxy, lower alkylthio, lower alkanoyl, lower 
alkoxycarbony 1 , a group of formula: -Q p -Ar 2p t and an 
optionally protected, lower alkylene optionally substituted 
with oxo, hydroxy (lower) alkyl or carboxyl group; 
Ar 2p represents aryl or heteroaryl which may be substituted, 

20 the substituent being selected from the group consisting of 
halogen, cyano, lower alkyl, halo (lower) alkyl, lower alkoxy, 
halo ( lower )alkoxy, di- lower alkylamino, lower alkanoyl, 
aryl, and an optionally protected, hydroxy (lower) alkyl, 
hydroxy or lower alkyl amino group; 

25 Ar 3 represents phenyl which may be substituted by halogen 
or nitro; 

Q p represents a single bond or optionally protected carbonyl; 



WO 01/14376 

154 

with a compound of formula (III): 



PCT/JP00/05427 



H 




O 



<m) 



5 

wherein n represents 0 or 1; 

t, u. v and w represent independently nitrogen atom or 
methine group which may have a substituent selected from the 
group consisting of halogen, lower alkyl. lower alkoxy and 
10 optionally protected hydroxy, where at least two of them 
represent the said methine group; 

Y represents imino which may be substituted with lower alkyl , 
or oxygen atom; 

to provide a compound of formula (IV-1): 



15 



H 
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wherein Ar lp , n, t, u, v, w and Y have the same meanings as 
described above; 

optionally followed by elimination of a protecting group. 

31. A process for producing a compound of the general 

normal.'*. ( I - 2 ) : 



wherein Ar 1 represents aryl or heteroaryl which may be 
substituted, the substituent being selected from the group 
consisting of halogen, nitro, lower alkyl, halo ( lower )alkyl, 

10 hydroxy (lower) alkyl, cyclo( lower) alkyl, lower alkenyl, 
lower alkoxy, halo ( lower ) alkoxy, lower alky lthio , carboxyl, 
lower alkanoyl, lower alkoxycarbonyl, lower alkylene 
optionally substituted with oxo, and a group represented by 
formula of -Q-Ar a ; 

15 Ar 2 represents aryl or heteroaryl which may be substituted, 
the substituent being selected from the group consisting of 
halogen, cyano, lower alkyl, halo (lower) alkyl, 
hydroxy (lower) alkyl, hydroxy, lower alkoxy, 

halo (lower) alkoxy, lower alkylamino, di- lower alkylamino, 

20 lower alkanoyl and aryl; 

Q represents a single bond or carbonyl; 




(1-2) 
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T, U, V and W represent independently nitrogen atom or 
methine group which may have a substituent selected from the 
group consisting of halogen, lower alkyl, hydroxy and lower 

alkoxy , where at least two of them represent the said methine 

5 group; 

n and Y have the same meanings as described hereinafter; 
a salt or ester thereof, which comprises reacting a compound 
of formula (V) : 

Ar 1p — NH 2 00 
wherein Ar lp represents aryl or heteroaryl which may be 

10 substituted, the substituent being selected from the group 
consisting of halogen, nitro, lower alkyl, halo ( lower) alkyl, 
cyclo( lower) alkyl, lower alkenyl, lower alkoxy, 
halo (lower) alkoxy, lower alkylthio, lower alkanoyl, lower 
alkoxycarbonyl , a group of formula: -Q p -Ar 2p , and an 

15 optionally protected, lower alkylene optionally substituted 
with oxo, hydroxy (lower) alkyl or carboxyl group; 
Ar 2p represents aryl or heteroaryl which may be substituted, 
the substituent being selected from the group consisting of 
halogen, cyano, lower alkyl, halo (lower) alkyl, lower alkoxy, 

20 halo (lower) alkoxy, di- lower alkylamino, lower alkanoyl, 
aryl, and an optionally protected, hydroxy (lower) alkyl, 
hydroxy or lower alkyl amino group; 

Q p represents a single bond or optionally protected carbonyl ; 
with a carboxylic acid of the general formula (VI): 
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wherein n represents 0 orl; 

t, u, v and w represent independently nitrogen atom or 
methine group which may have a substituent selected from the 
5 group consisting of halogen, lower alkyl, lower alkoxy and 
optionally protected hydroxy, where at least two of them 
represent the said methine group; 

Y represents imino which may be substituted with lower alkyl , 
or oxygen atom; 

10 or a reactive derivative thereof to provide a compound of 
the general formula (IV-2): 




(IV-2) 



15 wherein Ar lp , n, t, u, v, w and Y have the same meanings as 
described above; 

optionally followed by elimination of a protecting group. 
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32. Neuropeptide Y receptor antagonist which 
contains a compound of the general formula (I): 




5 wherein Ar 1 represents aryl or heteroaryl which may be 
substituted, the substltuent being selected from the group 
consisting of halogen, nitro, lower alkyl, halo ( lower )alkyl, 
hydroxy ( lower ) alkyl , cyclo ( lower ) alkyl , lower alkeny 1 , 
lower alkoxy, halo ( lower )alkoxy, lower alkyl thio , carboxyl, 
10 lower alkanoyl, lower alkoxycarbonyl , lower alkylene 
optionally substituted with oxo, and a group represented by 
formula of -Q-Ar 2 ; 

Ar 2 represents aryl or heteroaryl which may be substituted, 

the substltuent being selected from the group consisting of 
16 halogen, cyano, lower alkyl, halo (lower) alkyl, 

hydroxy (lower) alkyl, hydroxy, lower alkoxy, 

halo ( lower ) alkoxy , lower alkylamino, di-lower alkylamino, 

lower alkanoyl and aryl; 

n represents 0 orl; 
20 Q represents a single bond or carbonyl; 

T, U, V and W represent independently nitrogen atom or 
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methine group which may have a substituent selected from the 
group consisting of halogen, lower alkyl, hydroxy and lower 
alkoxy , where at least two of them represent the said methine 
group; 

X represents methine or nitrogen; 

Y represents imino which may be substituted with lower alkyl, 
or oxygen; 

a salt or ester thereof as an active ingredient. 

33. An agent for the treatment of bulimia, obesity 
or diabetes which contains a compound of the general formula 
(I): 



H 




(I) 



wherein Ar 1 represents aryl or heteroaryl which may be 
substituted, the substituent being selected from the group 
consisting of halogen, nitro, lower alkyl, halo (lower) alkyl, 
hydroxy ( lower ) alkyl , cyclo ( lower ) alkyl , lower alkenyl , 
lower alkoxy, halo ( lower ) alkoxy , lower alkylthio , carboxyl, 
lower alkanoyl, lower alkoxycarbonyl, lower alkylene 
optionally substituted with oxo, and a group represented by 
formula of -Q-Ar 2 ; 

Ar 2 r presents aryl or heteroaryl which may be substituted. 
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the substituent being selected from the group consisting of 
halogen, cyano, lower alkyl, halo( lower ) alkyl, 
hydroxy (lower ) alkyl, hydroxy, lower alkoxy, 

halo ( lower )alkoxy, lower alkylamino, di-lower alkylamino, 
5 lower alkanoyl and aryl; 
n represents 0 orl; 

Q represents a single bond or carbonyl; 

T, U, V and W represent independently nitrogen atom or 
methine group which may have a substituent selected from the 
10 group consisting of halogen, lower alkyl, hydroxy or lower 
alkoxy, where at least two of them represent the said methine 
group; 

X represents methine or nitrogen; 

Y represents imino which may be substituted with lower alkyl , 
15 or oxygen; 

a salt or ester thereof as an active ingredient. 

34. A compound of the general formula (VI-1): 

COOH 




<VM) 



O 



20 wherein t, u, v and w represent independently nitrogen atom 
or methine group which may have a substituent selected from 
the group consisting of halogen, lower alkyl, lower alkoxy 
and optionally protected hydroxy, where at least two of them 
represent the said methine group. 



INTERNATIONAL SEARCH REPORT 



Internatl ppllcatlon No 

PCT/JP 00/05427 



IPr7^ n T07D4"7]7lT MA ATlK31/438 A61P9/00 A61P25/00 C07D491/10 
C07D519/00 C07D307/94 C07D405/12 //(C07D471/10, 221:00, 
209:00) .(C07D471/10, 221:00,221 :00),(C07D491/10, 307: 00, 221:00), 

According lo International Paten! Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentalion searched (classification system loOowed by classification symbote) 

IPC 7 C07D A61K A61P 



Electronic data base consulted during the international search (name ol dala base and. where practical, search terms used) 

EPO-Internal , WPI Data, PAJ, CHEM ABS Data 


C. DOCUMENTS CONSIDERED TO BE RELEVANT 


Category • 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant lo claim No. 


A 
A 

P,A 


W0 99 29696 A (HOFFMANN LA ROCHE) 

17 June 1999 (1999-06-17) 
claims 1,11 

EP 0 615 977 A (MERCK & CO INC) 
21 September 1994 (1994-09-21) 
page 30, line 53; claim 1 

W0 00 27845 A (BANYU PHARMA CO LTD ) 

18 May 2000 (2000-05-18) 

page 34, line 1 - line 9; claim 1 


1,33 
1,33 
1,33 


[ | Furtl 


ter documents are listed In the continuation ol box C. |y | Patent family members are listed In annex. 


•SpeciaJcatBgoriesolcaeddocumenls: ^ ,a 19r oocumenl pobSshed afler .he Intemntional fiUng date 

or priority dale and not in conflict with the application but 
•A* document defining the general stale of the art which is not cited to understand the principle or theory underlying the 

considered to be of particular relevance invention 
•E* earlier document but published on or after the international - x . document of particular relevance; the claimed invention 

filing dale cannot be considered novel or cannot be considered to 
V document which may throw doubts on priority ctalm(s) or Involve an inventive step when the document is taken alone 
| which is cited to establish the publication date of another . v . document of particular relevance; the claimed invention 

citation or other special reason (as specified) cannot be considered to involve an inventive step when the 
•O* document referring to an oral disclosure, use, exhibition or document is combined with one or more other such docu- 

other means ments. such combination being obvious to a person skilled 

•P* document published prior to the international filing date but ,n ,ne art - 

tater than the priority date claimed *&* document member of the same patent family 


Date of the actual completion of the International search 

27 December 2000 


Dale ol mailing of the international search report 

16/01/2001 


Name and mating address of the ISA 

European Paienl Office, P.B. 5018 Palenttaan 2 
NL - 2280 HV Rijsw^K 
Tel. (♦31-70) 340-2040. Tx. 31 651 epo nl. 
Fax: (431-70)340-3016 


Authorized officer 

Alfaro Faus, I 



form PCT/ISA/210 (stwond steel) (Juy 1992) 



INTERNATIONAL SEARCH REPORT 



Intern otl application No 

PCT/JP 00/05427 



A. CLASSIFICATION OF SUBJECT MATTER , . ^ v 

IPC 7 (C07D519/00, 491:00, 471 :00),(C07D491/10, 311: 00,221:00) 



According to International Patent Classification (IPC) or to both naiional classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system toOowed Dy ciassilication symbols) 



Occv.r.\n:\U\u m jr. so.vcnofl 0"icr tnnn minimum d0Cu;:.vf :■»' ' . " ■ • ' ' '::i:">-'i«i*: 'it-- mc-i.'.J- I 1! ' ■ I ■•: :■• ,f ■ • 



Electronic data base consulted during the international search (name ot data base and. where practical, search terms used) 


C. DOCUMENTS CONSIDERED TO BE RELEVANT 


Category • 


Citation of document, with indication, where appropriate, ol the retevanl passages 


Relevant to claim No. 








Further documents are listed In the continuation ot box C. X Patent famfly members are listed In annex. 


• Special categories of 6ted documents : m ^ . H . w m <t s . i 

*T* later document published after the International filing date 
... „ , „ , . . „.u , . or priority date and not in conflict with the application but 
•A- document fining the general state of the art which rs not died to understand the principle or theory underlying the 

considered to be of particular relevance invention 
•E' earter document but published on or after the international . x . ^urnx* # particular relevance; the claimed invention 

filing date cannot be considered novel or cannot be considered to 
V document which may throw doubts on priority daim(s) or involve an inventive step when the document is taken alone 

which is cited to establish the publication dale of another . Y . 6ocumenl of particular relevance: the claimed Invention 

citation or other special reason (as specified) cannot be considered to involve an inventive step when the 
'O* document referring to an oral disclosure, use, exhibition or document is combined with one or more other such docu- 

other means me nts. such combination being obvious to a person sMIed 

•P' document published prior lo the international filing dale but tn 1ne art 

later than the priority dale claimed "A" document member ot the same patent family 


Date of the actual completion of the international search 

27 December 2000 


Date of mailing of the international search report 


Name and mailing address ol the ISA 

European Patent Office, P.B. 5818 Patenttaan 2 
NL - 2280 HV Rijswijk 
Tel. (+31-70) 340-2040. Tx. 31 651 eponl, 
Fax: (+31-70) 340-3016 


Authorized officer 

Alfaro Faus, I 



Form PCT/ISV210 (second shoe!) (July 1092) 



INTERNATIONAL SEARCH REPORT 

tatlon on patent family members 



Internet! plication No 

PCT/JP 00/05427 



Patent document 
cited in search report 



Publication 
date 



Patent family 
member(s) 



Publication 
date 



AU 


2157899 A 


28-06-1999 


BR 


9813543 A 


10-10-2000 


FP 


1037892 


A 


27-09-2000 


ZA 


9811345 A 


11-06-1999 


US 


DO JD/ 10 


A 

M 


16-07-1996 


AU 


£ ~» O C C 0 


p 

u 




AU 


52 3.1 J 


A 


23-0-3- i f' > I 


BG 


r i n 7(1 

o iy /y 


D 
D 


30-11-1998 


BG 


99/iu 


A 

A 


31-01-1996 


CA 


21106/U 


A 

A 


12-06-1994 


CN 


10920/1 


A D 

A,B 


14-09-1994 


CZ 


9501514 


A 

A 


13-12-1995 


FT 

r x 


952863 


A 

A 


09-06-1995 


HU 


9500324 


A 

A 


28-09-1995 


HU 

nu 


72076 


A 

A 


28-03-1996 


JP 


25Q953Q 


A 

D 


19-06-1996 


JP 


6263/3/ 


A 

A 


20-09-1994 


KR 


on oftc o 
203962 


n 
D 


15-06-1999 


MX 

1 IA 


930/850 


A 

A 


30-06-1994 


NO 


9b229b 


A 

A 


10-08-1995 


NZ 


OC O A 1 O 

258412 


A 

A 


29-01-1997 


PL 


onft o o i 
309331 


A 

A 


02-10-1995 


SI 


9300646 


A 

A 


30-09-1994 


SK 


75995 


A 

A 


08-11-1995 


WO 


9413696 


A 

A 


23-06-1994 




5652235 


A 


29-07-1997 


AT 


178070 


T 


15-04-1999 


AM 
nu 


673017 


n 
D 


24-10-1996 


All 


5232193 


A 

A 


23-06-1994 


RR 


H00850 


A 

A 


07-12-1999 


PA 


2110672 


A 

A 


12-06-1994 




1092767 


A O 

A,B 


28-09-1994 




9501515 


A 


13-12-1995 




69324148 


D 


29-04-1999 


nF 


69324148 


1 


28-10-1999 


TP 

cr 


0662481 


A 

A 


12-07-1995 


FS 


Ol OftAlO 

21290/2 


T 
1 


01-06-1999 


FT 
r i 


AroQC O 

952862 


A 

A 


09-06-1995 


UR 

nr\ 


ft O 1 AO A 

931484 


A 

A 


30-04-1996 


HU 


/ occo 


A 
n 


29-07-1996 




107836 


A 


04-01-1998 


JP 


2509147 


B 


19-06-1996 


JP 


7097367 


A 


11-04-1995 


MX 


9307851 


A 


30-06-1994 


NO 


952294 


A 


10-08-1995 


NZ 


258429 


A 


26-05-1997 


PL 


309332 


A 


02-10-1995 


SI 


9300647 


A 


30-09-1994 


WO 


9419367 


A 


01-09-1994 


us 


5578593 


A 


26-11-1996 


ZA 


9309272 


A 


08-08-1994 


ZA 


9309274 


A 


08-08-1994 



W0 9929696 



17-06-1999 



EP 0615977 



21-09-1994 



W0 0027845 A 18-05-2000 AU 1473200 A 29-05-2000 



Form PCT/ISA/210 (pet art lamiy am on) guly 1068) 



KJ (nM) hY1 hY2 hY4 r/hY5 rV5 (long) 



.001 


i i 

v"Nv. .N^ ^N^ /V 

Of T 

F W N ^ 0 
KJ o 

F J 


5.0 
9.7 

Comments ^ C^/ 4 ^ ^ 


£6241 
K 

.1st GL 
i 5/10/2001 
pdate 5/1 4/2001 


f ■ 1 

Of Y Yi 

0 

. F J 


6.3 

Comments ^~D^LA^ • 


SCH 527001 
Series K 
Chemist GL 
Oate 5/14/2001 
Update 5/14/2001 


f 1 1 


3.5 

Comments 


SCH 526999 
Series K 
Chemist GL 
Date 5M4/2001 
Update 5/14/2001 


f 1 1 

y 

F 


3.7 

Comments 


SCH 52701 1 
Series K 
Chemist GL 
Date 5/14/2001 
Update 5/14/2001 


f 1 1 
l F J 


4.0 

Comments 


SCH 527010 
Series K 
Chemist GL 
Date 5/14/2001 
Update 5/14/2001 


f ' 1 

KJ o 


9.2 

Comments 


SCH 527008 
Series K 
Chemist GL 
Date 5/14/2001 
Update 5/14/2001 


Or y i 

f t^' 0 

. F j 


2.8 

Comments 


SCH 527002 
Series K 
Chemist GL 
Date 5/14/2001 
Update 5/14/2001 


f ' i 
y 

F 


3.2 

Comments 


SCH 527016 
Series K 
Chemist GL 
Date 5/14/2001 
Update 5/14/2001 


r ' i 

fYYfl 

y o 


5.4 

Comments 


SCH 527013 
Series K 
Chemist GL 
Date 5/14/2001 
Update 5'14/2001 


r • i 
y 

I F J 


4.9 

Comments 


SCH 527012 
Series K 
Chemist GL 
Date 5/14/2001 
Update 5/14/2001 


f 1 1 


3.4 

Comments 




